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Roentgenologic Manifestations of Vitamin D Intoxication’ 


COLIN B. HOLMAN, M.D. 
Rochester, Minn. 


HE ROENTGENOGRAPHIC appearance of 
lesions associated with the 
prolonged and excessive use of vitamin D 
preparations of high potency has been 
referred to in many previous publications 
(1-4) and has been described in detail in 
an excellent review of the subject by 
Christensen, Liebman, and Sosman (5). 
The changes usually described include ab- 
normal periarticular deposits of  cal- 
careous material and the absorption of 
bone, which is usually referred to in the 
roentgenologic literature as generalized 
osteoporosis. Because these lesions have 
been discovered in a relatively small num- 
ber of patients who have ingested vitamin 
D in massive doses, the present study was 
undertaken to determine, if possible, what 
other pathologic or physiologic factors may 
contribute to their production. 


MATERIAL STUDIED 


A review was made of the clinical 
records and of all the available roentgeno- 
grams of 56 patients in whom a diagnosis 
of vitamin D intoxication was made at the 
Mayo Clinic. The clinical diagnosis in 
each instance was based on a history of 
ingestion of huge amounts of potent vita- 
min D preparations for prolonged periods, 
the development of the symptoms of vita- 


min D intoxication following use of the 
drug, and the disappearance of these toxic 
manifestations after its withdrawal in 
those cases in which subsequent follow- 
up information was available. 

The patients of this series experienced 
the symptoms of vitamin D intoxication 
which have been described in many pre- 
vious publications (4, 6-15). Those asso- 
ciated with the gastrointestinal tract in- 
cluded anorexia, nausea, vomiting, pain in 
the abdomen, epigastric distress, diarrhea, 
loss of weight, and the sensation of an 
unusual taste in the mouth. Symptoms 
referable to the urinary tract were frequency, 
nocturia, polyuria, polydipsia, and ur- 
gency. There were also symptoms refer- 
able to the central nervous system, such as 
headache, drowsiness, dizziness, and hazi- 
ness of memory. Pruritus was also of 
frequent occurrence. 

All available laboratory data were tab- 
ulated in each case. Those referable to 
the chemical constituents of the blood in- 
cluded the concentrations of calcium, 
phosphorus, urea, creatinine, uric acid, 
sulfate, serum protein, and acid and alka- 
line phosphatases. Other examinations of 
the blood included erythrocyte and leu- 
kocyte counts, determinations of the con- 
centration of hemoglobin, and the erythro- 


‘ From the Section of Roentgenology, Mayo Clinic, Rochester, Minn. Presented at the Thirty-seventh Annual 
Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 2-7, 1951. 

Abridgment of a thesis submitted by Dr. Holman to the Faculty of the Graduate School of the University of 
Minnesota in partial fulfillment of the requirements for the degree of Master of Science in Radiology. 


805 


A.B, 
A.B. 
ARD 
h.D. 
c.D. 
ions 
GY. 
D., 
Jer- 
GY. 
hey 
ten 
and 
ed. 
nu- 
ref- 
on- 
1ed 
For 
tes 
nts 
er. 
lite 
not 
o 
la 
in- 
lif- 
by 
in. 
set 
ich 
by 
ild 
ho 
he 
|| 


806 CoLin B. 


cyte sedimentation rate. Urine had been 
tested for specific gravity, reaction, rela- 
tive concentration of albumin, and the 
presence of erythrocytes and leukocytes. 
In some instances the amounts of calcium 
and phosphorus excreted during twenty- 
four hours were measured. The Sulko- 
witch test had been applied to the urine in 
some instances. 

All of the available roentgenograms of 
these patients were reviewed, and the 
following information was tabulated in 
each case: the presence or absence of 
roentgenologically demonstrable osteopo- 
rosis in each portion of the skeleton so ex- 
amined, the presence or absence of abnor- 
mal deposits of calcareous material, and 
the type of any accompanying arthritic 
process. 


DEFINITIONS 


The term ‘‘metastatic calcification’’ has 
been applied to the lesions produced by 
the abnormal deposition of calcium salts 
which occurs concurrently with skeletal 
decalcification, as in osteomalacia (16). 
For convenience in consideration of the 
abnormal calcification resulting from ex- 
cessive use of vitamin D, the lesions are 
subdivided in this presentation into three 
types of calcification which appear to have 
certain differences in pathogenesis. These 
will be referred to as physiologic, vascular, 
and pathologic types of metastatic calci- 
fication. While this subdivision may seem 
somewhat artificial, it is thought to be 
helpful in the evaluation of roentgenologic 
manifestations of vitamin D intoxication. 

In this paper physiologic calcification is 
considered to be that type which was 
called ‘‘metastatic calcification” by Mul- 
ligan (17), who presented the first com- 
prehensive review of the subject. He 
stated that this type of calcification is 
“a condition in which calcium salts 
are deposited in tissues previously normal 
but with a tendency toward alkalinity.”’ 
These tissues include those which excrete 
acid and are thereby rendered alkaline, 
such as the mucosa of the stomach, the 
tubular epithelium of the kidney, and the 


HOLMAN December 1952 


pulmonary tissue. Many authors have 
reported that deposits of calcium salts 
have been produced in these tissues in 
experimental animals by the adminis- 
tration of excessive amounts of vitamin D 
(4, 7, 8, 14, 18-25). 

Vascular calcification likewise has been 
produced in experimental animals with 
vessels presumably normal before the 
administration of the drug (8, 21, 22, 24, 
26-35). The media of such vessels is 
said to have become altered as a conse- 
quence of the administration of the drug, 
and this change in the tissue is followed 
by the deposition of calcareous material 
within the vessel walls (22, 32, 36). 

In pathologic calcification, deposits oc- 
cur in tissues that are thought to have be- 
come abnormal as a result of certain 
disease processes before the deposition 
took place. This calcification may affect 
the periarticular tissues, the regions of 
various bursae, and rheumatoid nodules. 

All of these general types of deposition 
of calcium salt may accompany the ex- 
cessive administration of vitamin D. How- 
ever, there is probably a difference in 
the development of each type, thus indi- 
cating the existence of some factor or 
factors not common to all. 


RESULTS OF STUDY OF 56 CASES 


Data were correlated with the age and 
sex of each patient, the dosage schedule 
and the total dosage of the vitamin D 
product used, and with other coexisting 
clinical diagnoses. It is not possible from 
such a study to determine the relative 
incidence of hypervitaminosis D nor to 
determine the dosage schedule necessary 
to produce this disorder, since many per- 
sons apparently tolerate huge amounts of 
vitamin D without any obvious ill effects 
(13). All of the patients in this selected 
group had evidence of some impairment 
of renal function as judged by the pres- 
ence of albumin in the urine or a concen- 
tration of urea in the blood of 40 mg. per 
100 ¢.c. or more. 

Of the 56 patients in this series who had 
clinical and laboratory evidence of vitamin 
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D intoxication, 20 had no roentgenologi- TaBLe II: VASCULAR CALCIFICATION AND VITAMIN D 


INTOXICATION 
cally demonstrable osteoporosis (Table I). 

23 patients (41.1 per cent) osteoporosis Cases 
In P - ) b oe ll Total cases in study.................. 56 (100.0%) 
was demonstrated in some but not a No vascular calcification demonstrated 38 (67.9%) 
of the roentgenograms, and in 13 (23.2 Vascular calcification demonstrated... 18 (32.1%) 

‘ M ° ll of th Patients 50 years of ageandolder... 15 
per cent) it was apparent in all o e Patients less than 50 yearsofage... 3 
TABLE I: OsTEOPOROSIS AND VITAMIN D attributed to senile or endocrine changes, 
_ INTOXICATION disuse, and other causes of the absorption 
Cases of bone. It seems evident that, although 
Total cases in study. ................. 56 (100.0%) vitamin D when administered in massive 


No demonstrable osteoporosis in any a 
roentgenogram............... .. 20 (35.7%) 
Demonstrable osteoporosis in some 


doses undoubtedly does enhance the loss 
of calcium salts from the skeleton (10, 37), 


but not all roentgenograms........ 23 (41.1%) 
Demonstrable osteoporosis in all the i this depletion is not always easily detected 
ee 13 (23.2%) by roentgenographic methods. 


The roentgenograms of all patients who been produced experimentally in animals 
had evidence of rheumatoid or gouty by the administration of excessive amounts 
arthritic processes showed some osteo- of vitamin D, there was no roentgeno- 
porosis. This condition is anticipated in graphic evidence of calcareous deposits in 
patients with such disabilities. It is the lungs, stomach, or kidneys of any of 
difficult, however, to assess the extent of the 56 patients of this series who had vita- 
the osteoporosis which is due to removal of min D intoxication. 
calcium salts from bone as a result of the Evidence of vascular calcification was 
action of vitamin D and that which may be found in the roentgenograms of only 18 


Sex Blood or Serum, y Urine Oth Vitamin D* 
‘ase and per 100 c.c. er 
Case = Sp. Albumin Diagnoses Site of Deposits Daily? Duration 
ge Ca | F| Urea Gr. (grade) (yr.) 
1 M 12.2 |5.2} 106 | 1.009 2+ Rheumatoid Both feet 300 14 
61 | arthritis 
2 F 10.4 6.1) 116 | 1.011 2+ ‘Gout, obesity, Right elbow 137 1'/ 
43 hypertension, 
| diabetes 
| | mellitus 
3 | M 12.8 |5.8 110 | 1.010 1+ (Rheumatoid — Right wrist; left shoul- 250-300 5 
| 63 | | arthritis der; left foot 
4 M 10.9¢ 5.2) 116 | 1.010 1+ Gout Both feet; both hands; 150-800 2 
| 63 | ischial bursae 
. 
5 | M /13.9 | 96 | 1.011 | 1+ (‘Rheumatoid Right hand “Large 1 
63 | | arthritis doses” 
| | | 
6 | F (12.7 |4.6) 32 | 1.007 2+ (Rheumatoid Right elbow; both hips; 50 3 
} 21 Fixed | | arthritis left wrist; left ischial 
bursae ; other bursae 
7 | 5.0) 114 | 1.010) 24+ Rheumatoid Right knee 150-300 
| 50 | arthritis 
8 | F 13.8 4.8) 88 | 1.007) 14+ |Rheumatoid Right foot; left elbow 200 4 


35 | arthritis 


Ertron was taken in Cases 1, 2, 4 and 8; Ertron and other products in Case 3. Data concerning product not 
available for Cases 5, 6, and 7. 
tT Dosage in International Units X 1000. 
} Determinations made after withdrawal of vitamin D medication. 
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Fig. 1. Case 8, Table III. Destructive rheumatoid 
arthritic changes in right hand and wrist with periartic- 
ular putty-like calcific deposits. The patient was a 
woman thirty-five years old. 


(32.1 per cent) of the 56 patients (Table 
II). Inasmuch as all but 3 of these pa- 
tients were more than fifty years of age, it 
is doubtful whether one may properly 
ascribe this deposition of calcium in the 
walls of blood vessels to the effect of hy- 
pervitaminosis D alone, although it cannot 
be denied that the presence of vitamin D 
may have enhanced the process. Of the 3 
patients less than fifty years of age who 
showed some roentgenologic evidence of 
vascular calcification, 1 was a woman of 
forty-eight years and 1 a man forty-four 
years of age. Vascular calcification is not 
uncommon in individuals of this age group. 
The third patient was a young woman of 
twenty-six years. Roentgenograms of the 
pelvis and lumbar vertebrae in this case 
showed evidence of rather marked vas- 
cular calcification which ordinarily would 
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not be found in a person of this age. It is 
possible that the excessive intake of vita- 
min D may have contributed to the pro- 
duction of this calcification. Such vas- 
cular calcification, however, has been re- 
ported in even younger persons who have 
not ingested massive doses of vitamin D 
(38). These data indicate that, although 
hypervitaminosis D is undoubtedly asso- 
ciated with the production of vascular 
calcification, the presence of this type of 
calcareous deposit is by no means a path- 
ognomonic roentgenographic indication of 
vitamin D intoxication. 

The roentgenograms of 8 patients (14.3 
per cent) of the series showed evidence of 
pathologic calcification (Table III). This 
group of patients is of particular interest 
because, in addition to exhibiting that 
peculiar type of calcification of the peri- 
articular tissues or bursal sacs previously 
described by others as being associated 
with hypervitaminosis D, each patient 
had evidence of renal insufficiency and 
advanced rheumatoid or gouty arthritis. 
All except 1 of these 8 patients also had an 
elevated concentration of phosphorus in the 
serum because of renal insufficiency. The 
concentration of serum phosphorus of 
this patient (Case 5, Table III) was not 
measured. Six of these 8 patients had 
rheumatoid arthritis and 2 had gouty 
arthritis. These conditions did not co- 
exist in any of the remainder of this series. 

Three types of pathologic calcification 
were discovered on examination of the 
roentgenograms of these patients. The 
first and most common was the putty-like 
deposit of material containing calcium in 
the periarticular tissues of joints which 
were involved in the rheumatoid or gouty 
arthritic process. 

Such deposits were usually lobulated, 
coalescent masses with a roentgenographic 
density ordinarily attributed to deposits 
containing calcium. They usually had 
smooth outlines, and accumulations of 
such deposits sometimes presented an ap- 
pearance resembling a “bunch of grapes.” 
This type of periarticular calcification was 
apparent to some extent in the roentgeno- 
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grams of all 8 patients who had patho- 
logic calcifications. An example in the 
right wrist and in several of the metacar- 
pophalangeal joints of the right hand of a 
women thirty-five years of age (Case 8) is 
shown in Figure 1. 
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An example of this second type of path- 
ologic calcification is demonstrated by 
Figure 2, which shows the pelvic region of 
a woman twenty-one years of age (Case 6) 
who had severe rheumatoid arthritis involv- 
ing almost all of the peripheral joints. 


Fig. 2. Case 6, Table III. Putty-like calcific deposits in bursae overlying various bony prominences. 


The second type of pathologic calci- 
fication resembled the first except that it 
was located in the bursal sacs or in rheuma- 
toid nodules rather than in the periar- 
ticular tissues. Two of the patients in 
this group (Cases 4 and 6), one of whom 
had rheumatoid arthritis and the other 
gouty arthritis, exhibited this type of de- 
posit in the subischial bursae. This type 
of deposit has been described before (5), 
and its appearance is similar to that of the 
periarticular deposits just considered. It 
presumably develops within a synovium- 
like structure and may be a variant of the 
first, possibly resulting from similar path- 
ologic and physiologic conditions. 


Her disease had been active for three and 
a half years. There were deposits in the 
region of the left subischial bursa and in 
the soft tissue adjacent to the greater 
trochanters, head of the left femur, the 
anterior iliac spines, the crest of the left 
ilium, and over the sacrum. These de- 
posits are thought to have developed within 
bursal structures over various bony promi- 
nences and within rheumatoid nodules. 
Many of these lesions broke down and 
exuded a white semisolid material resem- 
bling tooth paste. 

The third type of pathologic calcifica- 
tion was associated with tophaceous gout. 
Two patients (Cases 2 and 4) had exten- 
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Fig. 3. Case 4, Table III. Putty-like calcific de- 
posits associated with less dense granular calcification 
of tophi in the right hand of a patient with gouty 
arthritis. 


sive disease of this type. Dense deposits 
containing calcium were found in the re- 
gions of the tophi, the calcium probably 
having been deposited with or around 
urate deposits. 

Figures 3 and 4 show this type of patho- 
logic calcification as observed in the right 
hand and right foot of a man sixty-three 
years of age (Case 4) who had had to- 
phaceous gout for thirty-five years. His 
left hand and left foot showed similar 
calcareous deposits. In addition to the 
putty-like deposits similar to those dem- 
onstrated in Figure 1, there were exten- 
sive granular deposits containing calcium 
which are thought to be associated with 
the pre-existing tophi. 

Figure 5 shows extensive calcification 
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Fig. 4. Case 4, Table III. Right foot of a patient 
with gouty arthritis showing putty-like calcific deposits 
with less dense calcification of tophi. 


within the soft tissue of the extensor sur- 
face of the right elbow and forearm of a 
woman forty-three years of age (Case 2) 
who had had tophaceous gout for thirteen 
years. These deposits were apparently 
associated with pre-existing tophi, and the 
same rough granular appearance as shown 
in Figure 4 is evident. The patient also 
had gouty arthritis of both hands, both 
shoulders, and both knees. 


Fig. 5. Case 2, Table III. Extensive calcification 
& 
within gouty tophi. 
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COMMENT 

The relative significance of the recogni- 
tion of the presence of osteoporosis and 
calcification of physiologic, vascular, or 
pathologic type in the roentgenologic diag- 
nosis of vitamin D poisoning has been 
referred to in the presentation of the data 
obtained through a study of 56 cases of 
vitamin D poisoning. Although any of 
these changes may be associated with the 
excessive ingestion of vitamin D, only 
pathologic calcification appears to be 
sufficiently indicative of vitamin D poison- 
ing to be of primary diagnostic signifi- 
cance. The roentgenographic appearance 
of these deposits, together with their asso- 
ciation with rheumatoid or gouty ar- 
thritic processes, seems to be sufficiently 
unique and characteristic to render con- 
sideration of differential diagnostic possi- 
bilities virtually unnecessary. These de- 
posits do not resemble the lesions of cal- 
cinosis universalis, calcinosis circumscripta, 
dystrophic calcification, myositis ossificans, 
or tumor calcinosis. 

In a recently reported case, however, 
Oosthuizen and co-workers (39) described 
the presence of large, dense, smooth, 
well defined, amorphous calcareous masses 
closely related to the trochanters, elbows, 
and scapulae of a girl fourteen years of 
age. These resembled a bunch of grapes 
in outline. Investigation of the masses 
by the pathologist indicated that they 
were composed of calcareous material 
with definite evidence of degeneration 
of fatty tissue. There was no evidence 
of an arthritic change in the reproduc- 
tions of the roentgenograms accompany- 
ing this report and there was no ref- 
erence to the use of vitamin D. These 
calcific deposits closely resembled those 
shown in Figures 1 and 2. It is acknowl- 
edged that, until the pathogenesis of these 
lesions is completely understood, it is 
possible that lesions similar or identical 
to those attributable to hypervitaminosis 
1) may be produced by some pathologic 
or physiologic process not associated with 
vitamin D. If this is true, such a process 
must be rare indeed. 
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The general effects of the administration 
of vitamin D in massive doses on the chem- 
ical constituents of the blood have been 
referred to (5), and this present study 
contributes no new information in this 
respect. It has yielded some information, 
however, relative to other factors asso- 
ciated with the development of patho- 
logic calcification. The review of all 8 cases 
in which pathologic calcification occurred 
(Table III) revealed the following con- 
ditions: 

1. There was a history of ingestion of 
massive doses of high-potency vitamin D 
preparation over a prolonged period of time. 
This, of course, is expected by the selection 
of cases. 

2. There was clinical and laboratory 
evidence of renal insufficiency. 

3. The concentration of phosphorus 
in the blood was abnormally high. 

4. A rheumatoid or gouty arthritic 
process was present. 

In 7 cases all four of these factors were 
present. Unfortunately, the concentra- 
tion of phosphorus of the blood was not 
recorded in Case 5 (Table III), although 
all of the other factors were present. 

In Table IV are tabulated the available 
data referable to 10 cases previously re- 
ported in the literature in 9 of which path- 
ologic calcification was demonstrated. In 
all of these cases in which tests were made 
before withdrawal of vitamin D, these 
same four factors were present. In Case 5 
of the series reported by Christensen and 
associates (5), pathologic calcification was 
not demonstrated. This exception, how- 
ever, probably does not detract from spec- 
ulation concerning the factors accompany- 
ing deposition of calcium salt, since in 
this case there was no evidence of pro- 
nounced renal insufficiency and the high 
concentration of phosphorus in the blood 
decreased to normal within two months 
following withdrawal of the drug. 

More important is the observation that 
patients who have pathologic calcification 
about various joints have other joints 
apparently equally involved in the ar- 
thritic process but with no demonstrable 
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periarticular calcareous deposits. This 
observation appears to be of significance, 
because it indicates that a combination of 
the four factors mentioned is not sufficient 
in itself to initiate the deposition of these 
salts of calcium. It suggests that there 
must be, in addition, some local factor or 
factors altering the tissues. Activity of 
the arthritic disease process, trauma, and 
other causes might be postulated as being 
local factors of importance, but no definite 
information is available on this point. 

An interesting avenue of speculation is 
suggested by data obtained from these 
cases, and this may warrant further inves- 
tigation. There is as yet no satisfactory 
explanation of the formation of the topha- 
ceous deposits of sodium urate in gout (42). 
Certainly the presence of a high concen- 
tration of uric acid in the blood is not a 
complete explanation, because this con- 
dition may be present in other diseases 
such as leukemia, hepatitis, etc., in which 
tophi are not demonstrable. Gout is 
usually considered to be due to some fault 
in metabolism. It has been suggested 
that a part of the process may be local 
excretion of uric acid by some cells with 
resulting precipitation of sodium urate 
crystals (42). 

Sodium urate is a salt of a strong base 
and weak acid and thus might be expected 
to precipitate out of tissue fluids if there 
were a relatively alkaline reaction at a 
certain site of predilection. Similarly, 
calcium phosphate is a salt of a strong base 
and a weak acid and, when these ions are 
present in the proper concentrations, a 
shift of the pH of the local tissue fluids to 
a more alkaline reaction could initiate the 
precipitation of the salt (7, 43-45). This 
process is essentially the same as that 
frequently advanced to explain the pre- 
cipitation of calcium phosphate in normal 
tissues rendered alkaline by the physio- 
logic loss of acid, as in physiologic calcifi- 
cation (17). It may be, therefore, that 
some abnormal metabolic process alters 
the pH and in the presence of a high 
phosphate concentration in the blood 
initiates the precipitation of calcium 
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phosphate in the periarticular, synovial, 
bursal sac, or other tissues. This process 
may be similar to that which initiates 
precipitation of sodium urate crystals in 
the tissues of persons who have gout. It 
is not to be implied that the processes in 
these instances are identical, but each of 
these diseases capable of producing this 
type of a destructive arthritic process may 
be associated with some similar error in 
the metabolic processes of these tissues. 
Beyond this suggestion, further specula- 
tion does not seem to be justified at this 
time. 


SUMMARY AND CONCLUSIONS 


A review of the clinical records and 
roentgenograms of 56 patients who had 
vitamin D intoxication was undertaken to 
determine the relative significance of the 
presence of roentgenologically demonstra- 
ble osteoporosis and abnormal deposits 
of salts containing calcium in the diagnosis 
of this disorder. Osteoporosis was not 
demonstrated in 20 cases (35.7 per cent). 
It was present to some extent in 23 cases 
(41.1 per cent) and was found to be gener- 
alized in only 13 cases (23.2 per cent). 

Abnormal calcareous deposits or meta- 
static calcifications were considered under 
three categories: physiologic, vascular, 
pathologic types. The physiologic type 
includes those deposits which are formed 
in the acid-excreting tissues such as the 
stomach, kidneys, and lungs. No roent- 
genologic evidence of such deposition was 
evident in any of the patients of this series. 

The vascular type of calcification was 
demonstrated in only LS of the 56 patients, 
and of these 15 were more than fifty vears 
of age, 2 were forty-eight and forty-four 
years of age, respectively, and | was a 
woman twenty-six vears of age. Although 
it is thought that vitamin D undoubtedly 
may enhance this process, the relatively 
low incidence in the series and the age 
distribution of those patients having the 
vascular type of calcification suggest that 
the presence of this type of calcification 
itself is not a reliable diagnostic criterion 
of vitamin D intoxication. 


|| 


8l4 


The term “pathologic calcification” 
refers to calcification of the periarticular 
tissues, bursal sacs, and rheumatoid nod- 
ules, which has been described previously 
as occurring in some patients who have 
vitamin D intoxication. Such calcareous 
deposits were demonstrated roentgeno- 
graphically in 8S of the 56 patients with 
vitamin D intoxication. Four conditions 
coexisted in 7 of these 8 cases. The con- 
centration of phosphorus in the serum was 
not recorded in the eighth. They did not 
coexist in any of the other cases of this 
series. These conditions are: (1) a 
history of the prolonged and excessive 
ingestion of large amounts of potent 
vitamin D preparations; (2) clinical and 
laboratory evidence of renal insufficiency; 
(3) concentrations of serum phosphorus 
exceeding normal (not recorded in 1 of the 
8 cases); (4) a destructive arthritic process 
of unknown etiology, such as rheumatoid 
arthritis or gouty arthritis. In all except 2 
of a series of “ cases from the literature in 
which this form of metastatic calcifica- 
tion was demonstrated by roentgenologic 
and pathologic methods, these four con- 
ditions also are known to have been 
present. In the 2 exceptions the concen- 
tration of serum phosphorus at the time 
of the first admission was not stated. 

These deposits of calcareous material in 
the cases studied have a characteristic 
putty-like appearance and are essentially 
as previously described by other authors. 
They occur in the periarticular regions, 
presumably within the spaces lined by 
synovial tissue, within bursal sacs near 
various bony prominences, and in rheuma- 
toid nodules. Those deposits that form 
in conjunction with gouty tophi often 
appear granular or gritty. Because these 
calcareous deposits are not evident in the 
periarticular tissues of all the affected 
joints and bursae, and because they appar- 
ently occur only in persons who have 
rheumatoid arthritis or gout, it is suggested 
that these diseases may alter the metabolic 
processes of the local synovial or bursal 
tissues in some similar manner and in the 
presence of an abnormally high concentra- 
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tion of phosphorus in serum (probably 
related to renal insufficiency) provide 
conditions suitable for the precipitation of 
salts containing calcium and phosphorus, 
When recognized, therefore, metastatic 
calcification of this character not only 
indicates vitamin D intoxication, but is 
probably also indicative of rheumatoid 
or gouty arthritis and renal insufficiency 
with retention of phosphorus. 


Section of Roentgenology 
Mayo Clinic 
Rochester, Minn. 
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SUMARIO 
Las Manifestaciones Roentgenoldgicas de la Intoxicacién por Vitamina D 


Este repaso de los protocolos clinicos y 
las radiografias de 56 enfermos que pa- 
decian de intoxicacién por vitamina D fué 
emprendido para determinar la relativa 
importancia de la presencia de osteoporosis 
y depésitos anormales de sales calciferas, 
observables roentgenolégicamente, en el 
diagnéstico de dicho trastorno. No se 
descubrié osteoporosis en 20 casos (35.7 
por ciento). Estaba presente en cierto 
grado en 23 casos (41.1 por ciento), y en 
forma generalizada s6élo en 13 (23.2 por 
ciento), 

Los depésitos cale4reos anormales o 


-alcificaciones metastaticas fueron dividi- 
dos en tres categorias formas: fisioldgicas, 
vasculares y patolégicas. Las fisiolégicas 
comprenden los depésitos formados en los 
tejidos excretores de acidos, como el 
est6mago, los rihones y los pulmones. En 
ninguno de los enfermos de esta serie habia 
signos radiolégicos de tales depdsitos. 

La forma vascular de calcificacién no 
fué descubierta mas que en IS de los 56 
enfermos. Por si sola, esa forma de calci- 
ficacién no se considera como pauta diag- 
ndéstica fidedigna de intoxicacion por vita- 
mina D. 
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El término de “‘calcificacién patolégica”’ 
reza con la calcificacién de los tejidos 
periarticulares, bolsas y nédulos reuma- 
toideos, que ha sido descrita anteriormente 
en algunos sujetos que padecian de in- 
toxicacién por vitamina D. Esos de- 
pésitos calcareos fueron observados radio- 
graficamente en 8 de los 56 sujetos estudia- 
dos. En 7 de los 8, coexistian cuatro fac- 
tores, que no coexistian en ninguno de los 
demas casos de la serie. Esos factores 
fueron: (1) historia de prolongada y 
excesiva ingestién de grandes cantidades 
de preparaciones potentes de vitamina D; 
(2) datos clinicos y de laboratorio de in- 
suficiencia renal; (3) concentraciones sobre- 
normales de fésforo sérico (inobservadas 
en 1 de los 8 casos); proceso artritico 
destructivo de etiologia desconocida, tal 
como artritis reumatoidea o artritis gotosa. 
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Por no ser visibles esos depésitos cal- 
careos en los tejidos periarticulares de todas 
las articulaciones y bolsas afectadas y por 
ocurrir aparentemente sdlo en personas que 
tienen artritis reumatoidea o gota, sugiérese 
que estas dolencias acaso alteren los pro- 
cesos metabélicos de los tejidos sinoviales 
o bursales locales en forma algo similar y 
en presencia de una concentracién anor- 
malmente alta de fdésforo en el suero 
(probablemente relacionada con _insufi- 
ciencia renal) y creen condiciones apro- 
piadas para la precipitacién de sales que 
continen calcio y fésforo. Una vez reco- 
nocida, la calcificaci6n metastatica de ese 
género indica, por lo tanto, no sélo in- 
toxicacién por vitamina D, sino probable- 
mente también artritis reumatoidea o 
gotosa e insuficiencia renal con retencién 
de fésforo. 


DISCUSSION 


John D. Camp, M.D. (Los Angeles, Calif.): 
I think that Dr. Holman’s approach to this sub- 
ject is very much worth while because, instead of 
analyzing a group of patients who had x-ray 
changes and describing them as evidence of hyper- 
vitaminosis D, he has approached it the other 
way and determined the incidence and character 
of x-ray changes in the presence of clinical vita- 
min D intoxication. 

What causes calcium to be deposited in the 
tissues? Dr. Holman has suggested a shift in 
the pH values of the tissues as a possible cause. 
Degeneration in the brain or other organs of the 
body may be followed by calcification, but other 
conditions are certainly necessary as well. Cour- 
ville has shown that in the brain varying degrees 
of anoxemia occur before calcification. Why 
calcium deposits form in one tissue and not in 
others is still] not understood. Why does calcifi- 


cation occur with bursitis or peritendinitis in one 
person and not in another? Why is it accompa- 
nied by pain in some instances and not in others? 
The whole thing emphasizes the complex nature 
of the calcium balance of the body. The roent- 
genologic changes associated with some metabolic 
diseases, and especially hyperparathyroidism, 
illustrate the danger of trying to change mineral 
metabolism by adding vitamins, etc., before a 
definite clinical diagnosis has been established. 

I think we should be on the lookout for ab- 
normal calcium deposits and warn our colleagues 
that they may represent a physiologic mineral 
imbalance which can be serious although the 
deposits seem to be focal at the time. Certainly 
in such situations large amounts of minerals and 
vitamin D should not be added to the diet until 
the status of the mineral metabolism of that 
particular patient is understood. 
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Roentgen Diagnosis of Intra-Abdominal Hernia 


An Evaluation of the Roentgen Findings! 


A. JUSTIN WILLIAMS, M.D. 
San Francisco, Calif. 


NTERNAL HERNIAS, 7.e., hernias confined 
I within the abdominal cavity, were first 
described by Hensing (2) in 1742. Later, 
Treitz established them as a clinical entity 
(1857). In 1899, Moynihan (5) listed nine 
fossae in the duodenojejunal region as 
possible sites for hernia. 

The incidence of internal hernia is not 
known, though it does occur more com- 
monly than is generally believed. Watson 
(7) found 3 examples in 1,600 autopsies, 
and Mitchell (4) encountered one aperture 
in the mesentery, a potential hernia, in 
400 autopsies. Presumably many go unde- 
tected. 

The possibility of radiologic diagnosis of 
internal hernia has been neglected by 
many roentgenologists when making rou- 
tine gastrointestinal examinations. Clini- 
cians, also, have been remiss in recognizing 
the associated clinical syndrome and have 
not referred cases to the roentgenologist 
for small bowel studies, with this condition 
in mind. As a result, many internal her- 
nias are overlooked. There are numerous 
positive roentgen signs of hernia and sim- 
ilar conditions which, when searched for 
and recognized, will lead to the diagnosis 
with a reasonable degree of accuracy. 

Steinke (6) outlined a simple classifica- 
tion of internal hernias, dividing them into 
retroperitoneal and anteperitoneal groups. 
Paraduodenal, paracecal, and_ intrasig- 
moid hernias and herniation through the 
foramen of Winslow are placed in the re- 
troperitoneal group. Herniations through 
openings inthe mesentery and omentum, and 
into the broad ligament, are placed in the 
anteperitoneal group. Seldom can the vari- 
ous types of hernia be differentiated roent- 
genologically. The one reasonably accurate 
sign is seen in the right paraduodenal 
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hernias, in which the duodenum extends 
directly to the right from the bulb and 
the jejunum is displaced to the right and 
posteriorly. 


SYMPTOMATOLOGY 


The symptoms are not specific, but in 
most cases are sufficiently characteristic to 
suggest the diagnosis. The usual history 
is of repeated attacks of epigastric dis- 
comfort or pain, accompanied by a feeling 
of distention, variable in periodicity and 
severity. Commonly, the patient has 
found that the discomfort may be altered 
or relieved by change in position, and that 
it is increased following a large meal but is 
not affected by the type of food. Nausea 
is not a constant symptom and usually 
occurs only in severe attacks. Vomiting 
is infrequent and in some cases is absent 
altogether. Appendicitis and duodenal 
ulcer have been suspected by the attending 
physician in some instances. One out- 
standing feature is the absence of clinical 
signs or laboratory data indicative of in- 
flammatory disease. Usually the patient 
becomes symptom-free between attacks; 
rarely are the symptoms unremitting. 
Duration of symptoms in 40 cases of hernia 
and torsion studied by the writer has varied 
from three weeks to forty-one years. 

This symptom complex, as well as 
radiologic findings identical with those of 
hernia, may be produced either by torsion 
of the small bowel around congenital bands 
or by peritoneal adhesions. 

RADIOLOGIC EVIDENCE 

In order of importance, the radiologic 

evidences of internal hernia or torsion are: 


(a) displacement or disturbance of small 
bowel arrangement, (6) sacculation or 


' Presented at the Thirty-seventh Annual Meeting of the Radiological Society of North America, Chicago, 
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Fig. 1. Normal appearance. When viewed in the erect anteroposterior and lateral positions the small intestine 


is bounded laterally by the colon; the jejunum is mostly in the left and the ileum in the right side of the abdomen. 
In the lateral view the small bowel follows the abdominal wall anteriorly and the anterior surface of the spine pos- 
teriorly. An occasional loop, normal in caliber, may extend beyond this surface. 


clumping, usually found together, (c) 
segmental dilatation, (d) stasis, (e) reversed 
peristalsis, and (f) fixation. These find- 
ings may be limited to an extremely small 
segment of bowel, a few centimeters in 
length, or may involve the greater part of 
the small intestine. 

Displacement or Disturbance of Small 
Bowel Arrangement: Though displacement 
or disturbance of the small bowel arrange- 
ment may be produced by other conditions, 
the diagnosis of internal hernia is seldom, 
if ever, justified without this finding. Nor- 
mally (Fig. 1) the small intestine fills the 
lower half of the abdomen, extending 
laterally into each flank, where it is 
bounded by the colon, and downward into 
the true pelvis. The jejunum occupies 
chiefly the left side of the abdomen and the 


ileum the right. Dilated loops of either ex- 
tending beyond the mid-line are strong 
presumptive evidence of the presence of 
hernia, torsion, or adhesions (Figs. 2-7). 
This sign is of no value when noted in the 
prone position, as in this position a trans- 
migration of some part of the small in- 
testine practically always occurs. An- 
teriorly the small intestine rests against the 
abdominal wall, and posteriorly, in the 
erect position, follows the anterior surface 
of the spine and upper half of the sacrum. 
Usually the duodenum, and occasionally 
small loops of jejunum or ileum, may ex- 
tend posteriorly beyond this surface. The 
most reliable radiologic sign of hernia is 
extension of dilated segments of small 
bowel posteriorly, beyond this surface, 
seen in the erect lateral view (Figs. 2-7). 
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Fig. 2. Left paraduodenal hernia. There are coils of dilated jejunum in the left abdomen 
in an abnormal pattern, displaced posteriorly beyond the anterior surface of the spine. The ileum 
on the right is normal in caliber. Dilatation is best determined by comparison with adjacent 
loops of bowel. 


Fig. 3. Right paraduodenal hernia: erect anteroposterior and lateral views. The duodenum 
passes to the right from the cap. Coils of jejunum are displaced to the right and posteriorly be- 
+ sm the spine and are moderately dilated. The hernia was reduced inadvertently during ex- 
ploration. 
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Fig. 4. Intraperitoneal hernia: hernial sac formed by redundant peritoneum passing to the right between 
the superior mesenteric artery and the aorta near the apex of the mesentery. The sac admitted three fingers 
readily. The upper jejunum passed into this sac and extended to the right and posteriorly. 


In the decubitus position this sign is of no 
value and should be disregarded (8). An- 
terior displacement (Fig. 7) away from the 
surface of the spine, while of significance, 
is a less dependable finding and may also 
occur in the presence of tumor (Fig. 8) and 
adiposity. 

Sacculation or Clumping: Loops of 
small bowel may be closely crowded to- 
gether as if in an invisible sac (1). They 
cannot be separated and may be moved in 
toto by pressure or change in position. This 
is strongly presumptive, but not pathog- 
nomonic evidence of hernia and does not 
occur in all cases. A similar or identical 
appearance may be produced by torsion 
of the small intestine around a congenital 
band or “‘bunching’’ by peritoneal adhe- 
sions. Only a half of the cases in the 
writer's series have shown this appearance. 


Segmental Dilatation: Segmental dilata- 
tion is present only when partial or com- 
plete obstruction exists. Dilatation of the 
duodenum occurred in 4 of 10 cases of 
hernia and torsion, but was present in all 
of a group of cases of congenital transduo- 
denal band. When encountered, unless it 
can be relieved by placing the patient in 
the horizontal or knee chest position to 
eliminate the possibility of mesentery artery 
occlusion or retroperitoneal tumor, it is 
good evidence of the presence of one of the 
former conditions, and warrants further 
small bowel study. 

In the small intestine distal to the duo- 
denum, local dilatation when accompanied 
by displacement usually indicates hernia 
or torsion. Local dilatation is best deter- 
mined by comparison with adjacent loops 
of bowel. No standard of measurement 


a 


Fig. 5. Transmesenteric hernia. Dilated jejunum is ‘‘clumped”’ in the mid abdomen, extends 
posteriorly beyond the anterior surface of the spine, and appears to be enclosed within an invisibie 
sac. The opening in the mesentery was near the ligament of Treitz. The hernia was partially 
reduced during surgical exploration, before the rent in the mesentery could be located. Sur- 
geons should be aware of the possibility of spontaneous or manual reduction when exploring an 
abdomen in which hernia is suspected. 


Fig. 6. Torsion of small bowel around postoperative adhesion of the lower part of the greater 
omentum to the anterior abdominal wall. —_ Dilated loops of jejunum are coiled in the iliac fossa, 
producing the appearance of sacculation. 
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Fig. 7. Torsion of small bowel around a congenital band extending from the mid ascending 
colon to the mesentery of the terminal ileum. Dilated coils of jejunum are displaced far to the 
right and anteriorly, away from the spine. Sacculation is simulated. 


Fig. 8. Retroperitoneal tumor, metastatic from gastric carcinoma, producing partial duodenal 
obstruction by pressure on the retroperitoneal portion. 


This was not relieved when the patient 
was in a knee-chest position. The erect lateral view shows the small bowel displaced anteriorly 
away from the spine. 


ae can be applied, since other conditions can degree with segmental dilatation and is of 

increase the diameter of normal small in- equal diagnostic importance. 

testine. Antiperistalsis: Antiperistalsis occurs 
Stasis: 


Stasis is always present tosome normally in the small intestine and is not 
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important except when repeated in a given 
segment and accompanied by stasis and 
dilatation. It is a usual finding in duo- 
denal obstruction from any cause, but is 
relieved in the horizontal or knee chest 
position when it is the result of mesenteric 
artery occlusion. It may not be affected 
by position when due to congenital bands, 
adhesions or hernia. 

Fixation: Loss of mobility of a part of 
the small bowel is not necessarily present. 
Generally it indicates firm adhesions rather 
than hernia. It is best observed by change 
in position during fluoroscopy. 


DIFFERENTIAL DIAGNOSIS 


In addition to torsion and tumors, pre- 
viously discussed, congenital non-rotation, 
masses of small bowel matted together by 
adhesions, and gravitation of loops of 
bowel into a renal fossa following neph- 
rectomy may produce confusing findings. 
A similar appearance might be produced 
by a short mesentery preventing descent of 
the small bowel into the pelvis, but without 
posterior displacement or dilatation and 
stasis. This has not occurred in the au- 
thor’sexperience. Studies with the patient 
in the erect position should eliminate the 
possibility of this error in diagnosis. Con- 
genital non-rotation of the small bowel 
might give rise to confusion, but should be 
easily ruled out if the position of the colon 
is determined. 


METHOD OF EXAMINATION 


As stated, examination for hernia or 
similar intestinal conditions is not com- 
plete unless a detailed small bowel study 
is done. The patient should always be 
examined in the lateral erect position, 
as displacement anteriorly or posteriorly 
can be determined only in this manner. 
To repeat, observations in a lateral de- 
cubitus position are unreliable and are 
frequently misleading. The position in 
which the greatest information may be ob- 
tained in anteroposterior projection varies 
in each case. The findings may be more 
evident in the erect, supine, Trendelen- 
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burg or knee chest position, when low in- 
volved loops in the pelvis may be brought 
into view by gravitation. 


TREATMENT 


Except for attempted palliation with 
antispasmodics or low-residue diet, treat- 
ment is surgical. The presence of hernia 
is not a positive indication for surgery per se. 
The symptoms may not be sufficiently 
severe that the patient is willing to or 
should undergo an operation for relief. 
The danger of development of an acute 
obstruction, while always present, is not 
great. 

Mclver (3) reported only 3 internal 
hernias (0.9 per cent) in a series of 335 
cases of acute intestinal obstruction. So, 
while this is a small hazard, it must be con- 
sidered in determining the necessity of 
surgical intervention. 

Before undertaking exploration, the sur- 
geon must be aware of the possibility of 
spontaneous reduction of a hernia or tor- 
sion prior to the operation, during the in- 
duction of anesthesia or in the course of 
exploration. In the writer's own experi- 
ence a hernia through the foramen of 
Winslow had undergone reduction a short 
time prior to surgery; at operation, a trans- 
mesenteric hernia was partially reduced 
before the surgeon was able to locate the 
rent in the mesentery after he found creases 
on parallel loops of bowel, the site of pres- 
sure at the point at which the bowel 
passed through the mesentery (Fig. 5). 
In another instance, the surgeon mobilized 
the duodenum after having explored the 
entire small bowel and found a large right 
paraduodenal fossa, into which he could 
insert his fist (Fig. 3). In numerous cases, 
the small bowel has been found in normal 
position at operation, but complete re- 
covery followed severance of congenital 
bands (Fig. 2). The duodenojejunal re- 
gion is a common site of these bands, and 
should be explored when the diagnosis of 
hernia or adhesions has been made, or is 
suspected, and no other possible sites of 
hernia or adhesions are found. 
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SUMMARY 


Internal hernias and torsion of loops of 
small intestine about congenital bands or 
adhesions, which may produce a similar 
clinical and radiological picture, can be 
diagnosed but not always differentiated 
by roentgen examination. The primary 
radiologic sign of these conditions is dis- 
placement or disturbance of small bowel 
arrangement. Secondary findings are seg- 
mental dilatation, stasis, antiperistalsis, 
and fixation. Sacculation or clumping, 
when found, is important, but does not 
always occur, and when present does not 
offer a means of differentiation between 
hernia and torsion. 

Studies of the small bowel are necessary 
to demonstrate these conditions and must 
be made with the patient in horizontal and 
erect positions. Lateral erect studies are 
the most accurate and informative of all, 
and should be done in all cases in which 
hernia or torsion is suspected. 

Repeated studies may be necessary and 
are best made during an attack, as a 
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hernia or torsion may be completely re- 
duced during a remission. 

When the diagnosis has been made, the 
surgeon must be aware of the possibility of 
spontaneous reduction of the hernia or 
torsion before or at the time of operation 
and make a careful search for abnormal 
fossae, mesenteric defects, or adhesive 
bands, if herniation or torsion is not found. 


450 Sutter St. 
San Francisco 8, Calif. 
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SUMARIO 


Diagnédstico Roentgenoldgico de la Hernia Intraabdominal. 
Justipreciacidn de los Hallazgos Roentgenoldgicos 


Con el examen roentgenolégico cabe 
diagnosticar, pero no siempre diferenciar, 
las hernias internas y la torsién de asas del 
intestino delgado alrededor de bandas o 
adherencias congénitas que pueden pro- 
ducir ambas un cuadro clinico y roent- 
genolégico semejante. El] signo radio- 
légico primario de dichos estados es des- 
plazamiento o trastorno de la disposici6én 
del intestino delgado. Los hallazgos se- 
cundarios comprenden dilatacién segmen- 
taria, éstasis, antiperistaltismo y fijacién. 
La saculacién o apifiamiento, cuando se 
descubre, reviste importancia, pero no 
ocurre siempre, y cuando existe, no ofrece 
medio de diferenciacién entre hernia y 
torsiOn. 

Para descubrir una hernia intraabdo- 
minal, se necesitan estudios del intestino 


delgado y hay que realizarlos con el en- 
fermo en posicién tanto horizontal como 
erecta. Los estudios en posicién erecta 
lateral son los mds exactos e informativos 
de todos y deben Ilevarse a cabo en todo 
caso en que se sospeche la existencia de 
hernia o torsi6n. 

Quizds sean necesarios estudios repetidos 
y es mejor verificarlos durante un acceso, 
pues una hernia o torsién puede reducirse 
del todo durante una remisi6n. 

Ya hecho el diagndéstico, el cirujano 
debe estar al tanto de la posibilidad de 
una reduccién espontanea de la hernia 0 
torsién antes de la operacién o en el mo- 
mento de ésta y emprender una explora- 
cién cuidadosa en busca de fosas anémalas, 
deformaciones mesentéricas 0 adherencias, 
si no descubre ni hernia ni torsién. 
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DISCUSSION 


Roger A. Harvey, M.D. (Chicago, Ill.): Dr. 
Williams’ presentation clearly indicates that in 
internal hernia we are not facing a rare or unusual 
problem. As he has brought out, the more often 
we suspect this condition the more often we will 
make the correct diagnosis. 

Our own experience with intra-abdominal 
hernia is probably typical, in that the symptoms 
are not severe enough to create much urgency on 
the part of the internist or surgeon in getting a 
work-up on these patients. The manner of ap- 
proach is partly our own fault, I think. Asa rule, 
the study is started with a barium enema rather 
than barium by mouth, for the vague abdominal 
signs. The findings are usually normal. A pyelo- 
gram follows, also usually normal, as are the ex- 
amination of the upper digestive tract and the 
subsequent small bowel study. By the time the 
upper gastrointestinal examination is performed 


the patient feels fine—the symptoms left yester- 
day, or even a week ago—and the radiologist 
wonders why he is making the examination. 
But when he lines up all the findings—in the colon, 
on the pyelogram, and on the upper gastrointes- 
tinal films—he is impressed by the fact that there 
was an abnormal collection of gas in the small 
bowel area and on the colon films, a lesser or 
altered gas shadow on the pyelogram, and none 
on the upper intestinal tract films. 

What we have come to do with these patients 
is to tell them the next time they feel this group 
of symptoms coming on to report directly for an 
upper gastrointestinal examination, so that we 
have a better chance of making the diagnosis. 

I am sure that a needless number of people are 
being termed abdominal neurotics because of lack 
of proper procedures in diagnosing their diffi- 
culties. 
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Roentgen Therapy of Peritendinitis Calcarea of the Shoulder 


A Study of 220 Cases with Late Results' 
EMIL A. KRATZMAN, M.D.?, and ROBERT S. FRANKEL, M.D.° 


HE PATHOLOGY, roentgen appearance, 
ipo clinical aspects of peritendinitis 
calearea are familiar to all, having been 
described in the literature at frequent 
intervals. Almost as well known are the 
various procedures for its treatment, 
though opinion is far from uniform as to 
the preferred method in a selected case. 
The fact that the acute process is self- 
limiting and will subside spontaneously 
is hardly of comfort to the sufferer. 

In recent years irradiation has become 
a more popular form of therapy in this 
condition, especially in its acute form. 
This procedure holds a great appeal for 
patient and doctor alike: it is painless, 
involving no dreaded needles, excessive 
handling, or motion of the painful limb; 
it satisfies the patient's desire for active 
intervention; it is followed by relief, often 
dramatic in its promptness. 

In considering any form of treatment of 
this condition, immediate relief is the 
prime consideration, but the ultimate 
course is only slightly secondary. If the 
effect of other methods were only tran- 
sient, it would be best to operate whenever 
there is x-ray evidence of calcium and thus 
forestall recurrence. 

We have reviewed 220 cases receiving x- 
ray therapy not only tocompare our method 
and results with those of others but also 
to determine the end-results. In going 
through our files, we discovered a number 
of instances of the peritendinitis calcarea 
syndrome in other locations than the shoul- 
der: in the region of the greater tro- 
chanter, 4 cases; wrist (carpals), 2 cases; 
hand (metacarpal), 1 case; elbow, 2 cases. 
Involvement of such areas has been re- 


ported (1, 7) but is not included in most 
papers on the subject and is of much less 
frequent occurrence, perhaps, as has been 
pointed out, because of the mechanical 
disadvantage incident to the position of 
the arm in man (8). We believe that 
these cases occur more often than is gene- 
rally believed, in many instances being 
passed off as “‘sprained wrist,” arthritis of 
the hip, etc. 

X-ray therapy in acute tendinitis is 
well regarded in the literature, but most 
series have been small and follow-up 
statistics are few. Why the condition is 
relieved by irradiation is unknown, but 
the general feeling seems to be that the 
hyperemia induced decreases inflammation 
and swelling of the tendon, as it often 
does in other inflammatory conditions. 
Caldwell and Unkauf (3) suggest that this 
may be why relief is gradual rather than 
sudden, but actually relief is often strik- 
ingly rapid and it may occur gradually 
without treatment. Other writers postu- 
late the disappearance of pain on the basis 
of the non-specific analgesic effect of 
x-rays (11), though this too may actually 
be the result of hyperemia. 

In our series of 220) cases, covering the 
period from January 1948 through June 
1950, clinical classification was determined 
by the duration of the symptoms: acute 
cases, one week or less; subacute cases, 
one to four weeks; chronic cases, more 
than four weeks. ‘This time relationship 
corresponds to that of other writers and 
thus affords a basis for comparison of 
results. The 220 cases are also divided 
into three groups on the basis of follow-up: 
(1) those with follow-up results; (2) those 
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With follow-up 79 16 62 157 
Lost to follow-up 19 3 16 38 
Without follow-up 9 4 12 25 
~ Total 107 23 90 220 


lost to follow-up; (3) those with no follow- 
up study (Table I). No case was con- 
sidered as having a follow-up study unless 
a period of three months had elapsed since 
the completion of the radiation therapy. 
The method of obtaining late results was 
by personal letter and questionnaire. Of 
195 patients so contacted, 157 (80.5 per 
cent) returned replies. Numerous patients 
enclosed encouraging notes with their 
replies, and several patients stated that 
the treatment and results were most 
excellent. 

Of our series of 220 patients, 119 were 
males and 101 were females, with the 
following age distribution: 1 patient 
(female) in the 15 to 20-year age group; 
9 (4 males and 5 females) in the 21 to 
30-year group; 29 (15 males and 14 females) 
in the 31 to 40-year group; 90 (45 males 
and 45 females) in the 41 to 50-year group; 
60 (88 males and 22 females) in the 51 
to 60-year group; 26 (14 males and 12 
females) in the 61 to 70-year group; 5 
(3 males and 2 females) over 70 years of 
age. The findings of practically equal 
sex distribution and the preponderance of 
cases in the fourth through the sixth decade 
agree with other presentations. (4, 7, 
12, 13) 

The right shoulder was involved 123 
times and the left 114. In 17 cases 
involvement was bilateral. In only 150 
of the 220 cases were roentgenograms of 
the shoulder obtained, and of these 131 
showed calcifications. During the review 
of our cases we attempted to correlate the 
type of calcification (amorphous, osseous, 
or mixed) with the results and the rapid- 
ity of response. No relationship was dis- 
covered. This was previously noted by 
Baird (2), Steen and MeCullough (12), and 
Young (13). 

The chief complaint in 209 patients was 


Acute Subacute Chronic Total 


pain localized to the shoulder area, which 
increased on any sudden or violent motion. 
Limitation of motion was present in 7% 
patients. It was associated with local- 
ized pain in several instances but in many 
of the chronic cases was the only presenting 
complaint, with little or no discomfort. 
Other forms of therapy had been attempted 
in 54 cases before the patient was referred 
to the x-ray department for treatment: 
physiotherapy in 28; local novocaine in- 
jection in 15; aspiration in 6; osteopathy 
in 4; local iron salicylate injection in 1. 

The irradiation factors for all cases were: 
200 kv.p.; 0.5 mm. copper with 1.0 mm. 
aluminum filtration; 50 cm. skin-target 
distance; 15 ma. Treatment was given 
through a 10 X 10-cm. portal over the 
anterolateral aspect of the shoulder, 150 r, 
measured in air, being administered every 
other day for a total dose of 450-600 r. 

The results of treatment are subdivided 
into twelve categories, most of which are 
self-explanatory. ‘Improved’ indicates 
improvement of all symptoms, with a 
minimal residual. ‘‘Over-all aided”’ refers 
to the combination of complete relief and 
improvement in the other categories. 
Immediate results are those at the com- 
pletion of the x-ray therapy. Table II 
shows the immediate and late results 
(number of cases and percentages) for 
the acute, subacute, and chronic cases, 
and for all combined. 

In all clinical classifications the number 
of immediate cases exhibiting complete 
relief of symptoms is less than that of 
late cases of the same category, while the 
figures for ‘‘over-all aided” are relatively 
constant. This we believe is due to several 
factors: (a) our requirements for this 
category, namely complete disappearance 
of all symptoms; (6) the known fact that 
improvement with irradiation is often 
gradual; (c) the short time interval re- 
quired for the completion of therapy 
(maximum eight days). 

The 1 case in the acute group showing 
no improvement in respect to pain was 
complicated by acromioclavicular 
separation. In the | case in the subacute 
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TABLE III: RESULTS OF ROENTGEN THERAPY AS REPORTED IN THE LITERATURE 
Favorable Results Complete 
Author — Relief No 
+ases Acute Subacute Chronic Remarks or Relief 
Improved 
Baird (2) 18  9cases 5 cases 4 cases 16 cases completely cured 
Chapman (4) 54 | 94% 77% 33% Chronic cases are those over 
one year 
Gelber (5) 15 | 
Harris (6) 40 | Best Im- Author regards the chronic 
results proved case as an orthopedic 
problem 
Hodges and Boyer (7) 200 | 89% 75% Unable Chronic cases on whole dis- 
to appointing. Surgery rec- 
eval- ommended after trial of 
uate irradiation 
Klein (9) 100 | All 26 days 36 days Acute cases respond best to 
excei- dis- dis- x-ray therapy 
lent ability ability 
Pohle and Morton (11) 78 Additional benefit with fur- 84 16% 
ther treatment was not 
striking | 
Steen and McCullough! Immediate results 83.6% | 12.6% 
(12) | 300 | Late (follow-up) results 89.0% | 11.0% 
Young (13) | 87 | 87% 82% 33% These are follow-up results 
Kratzman and Frankel} 220 | 98.12% 95.65°% 75.54°> Immediate results 
| 157 | 98.72% 93.75% 80.64% Late (follow-up) results 
group that did not respond there was an CONCLUSIONS 


extremely large osseous calcific deposit 
(3 X 1.6 em.). Surgical removal of this 
deposit was later performed with excel- 
lent results. 

The distribution of cases by months from 
completion of therapy is as follows: three 
months, 6 cases; four to six months, 5 
cases; seven to nine months, 13 cases; ten 
to twelve months, 19 cases; thirteen to 
fifteen months, 10 cases; sixteen to eighteen 
months, 12 cases; nineteen to twenty-one 
months, 17 cases; twenty-two to twenty- 
four months, 17 cases; twenty-five to 
twenty-seven months, 14 cases; twenty- 
eight to thirty months, 16 cases; thirty- 
one to thirty-three months, 12 cases; 
thirty-four months, 4 cases; thirty-six 
months, 1 case; thirty-seven months, 3 
cases; forty-two months, 2 cases; forty- 
three months, 3 cases; forty-nine months, 
1 case ; fifty-six months, | case ; one hundred 
four months, | case. The 12 cases ranging 
from thirty-six to one hundred and four 
months represent the first involvement of 
12 of the 17 patients who had _ bilateral 
peritendinitis. 

A comparison of our results with those 
of other series is presented in Table III. 


Based on this series of 220 cases, with 
late results in 157 cases, the following 
conclusions as to roentgen therapy of 
peritendinitis calearea of the shoulder 
are evident: 

1. Complete relief of symptoms with 
return to normal motion and absolute free- 
dom from pain is often a gradual process. 

2. Immediate responses are usually re- 
markable and most gratifying. 

3. The figure for “over-all aided’ 
relatively constant in both the immediate 
and late results, indicating the permanency 
of the results. 


Is 


J. C. Blair Memorial Hospital 
Huntingdon, Penna. 
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SUMARIO 


La Roentgenoterapia de la Peritendinitis Calcarea del Hombro. Estudio de 220 Casos con los 
Resultados Tardios 


Doscientos veinte casos de peritendinitis 
del hombro fueron tratados con los rayos 
X, con los siguientes factores: 200 kv. p., 
15 ma., filtro 0.5 mm. de cobre mas 1.0 
mm. de aluminio, distancia foco-piel de 50 
em. El tratamiento fué administrado a 
través de una puerta de 10 X 10 cm. sobre 
la cara anterolateral del hombro, 150 r 
(medidos al aire) cada dos dias, hasta una 
dosis total de 450 a 600 r. 

Los resultados tardios, disponibles para 
157 casos, revelaron alivio total en 73.24 
por ciento, en tanto que mejoraron 17.83 
por ciento. Los mejores resultados tar- 
dios correspondieron a los casos agudos: 


91.13 por ciento aliviados totalmente y 
7.59 por ciento mejorados. Las cifras 
correspondientes para 16 casos subagudos 
fueron de 68.75 por ciento y 25 por ciento, 
y para 62 casos crénicos, 51.61 por ciento 
y 29.03 por ciento. 

El alivio total de los sintomas con re- 
torno de la movilidad normal y desapari- 
cién del dolor constituye a menudo un 
proceso gradual. Las cifras de los “‘ayu- 
dados en alguna forma,” es decir, de los 
aliviados totalmente y los mejorados, es 
relativamente constante tanto en los re- 
sultados immediatos como en los tardios, 
indicando la permanencia de los efectos. 
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Bronchography with Water-Soluble Contrast Medium’ 
ERIK POPPE, M.D., and HAAKON @DEGAARD, M.D. 
Oslo, Norway 


HE GREAT progress in the field of 

thoracic surgery during recent years 
has created increased interest in bronchog- 
raphy. Lipiodol, 7.e., iodized poppy seed 
oil, was introduced as a contrast medium 
by Forestier thirty years ago. Iodized 
oil, however, is not an ideal contrast 
medium for bronchographic studies. The 
oil does not mix with the bronchial secre- 
tion; it has a tendency to droplet forma- 
tion, which may give a false impression 
of a stop. The oil may be retained in 
the alveoli for a considerable time, often 
several months. This circumstance in- 
creases the risk of postoperative compli- 
cations after thoracic surgery, especially 
the development of atelectasis. The inter- 
pretation of follow-up roentgenograms is 
made difficult by the retained contrast 
material, and there are reports indicating 
that the continued presence of oil in the 
lung may cause delayed pneumonia and 
oil granuloma (1, 3, 8). 

In 1948, Morales and Heiwinkel (5, 6) 
introduced a water-soluble contrast me- 
dium called ‘“‘Umbradil-Viskés B’’ for 
bronchography. It is an aqueous solu- 
tion containing 50 per cent of Umbradil 
(diethanolamine salt of 3,5-diiodo-4-pyri- 
done-N-acetic acid) made viscous by the 
addition of 2.7 per cent of carboxymethyl- 
cellulose (CMC), and 0.5 per cent of 
xylocain. Subsequently similar media 
have been devised in Switzerland (Joduron 
B) (2), Germany (Viscous Perabrodil M, 
60 per cent), and in the United States, 
where Diodrast has been utilized in com- 
bination with pure methylcellulose (7). 

Hellstrém and Holmgren (4) of Sweden 
have studied the reaction in the lung in 
animals after experimental bronchography 
with viscous Umbradil. From all indica- 


tions the changes produced by the instil- 
lation are of a reversible nature. W. 
Vischer (9) of Switzerland claims that 
bronchography with Joduron B may give 
rise to the same histologic changes as those 
following the use of Lipiodol. 

At the Roentgen Department, Rikshos- 


Fig. 1. Marstranders spatula with rubber catheter 
inserted. 


pitalet, Oslo, we have during the last three 
years performed practically all bronchog- 
raphies with viscous Umbradil. We have 
seen no untoward effects from this contrast 
medium. Our technic includes the fol- 
lowing steps: 

(a) Premedication with barbiturates 
combined with atropine and codein. 

(6) Spraying and swabbing of the 
fauces and larynx with a 2 per cent Tetra- 
cain (Pantocain) solution. 

(c) Instillation of 1 to 2 ml. of a 2 
per cent solution of xylocain into the 
trachea. 

(d) Introduction of a rubber catheter 
coated with Tetracain ointment into the 
trachea and the desired main bronchus 
under fluoroscopic guidance. A specially 
designed spatula may be used for intro- 
duction of the catheter through the glottis 
(Fig. 1). 

(e) Anesthesia of the bronchial tree. 
A fractionated instillation of xylocain is 
made through the catheter into the open- 


‘From the Department of Radiology, University of Oslo Hospital (Rikshospitalet), Oslo, Norway. Pre- 
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lung segments. It is very important that 
the anesthesia be performed on a fluoro- 
scopic tilting table in order to check the 
position of the catheter tip by fluoroscopy 
before each instillation. Use is made of 
4 ml. of a 2 per cent solution of xylocain, 
or 6 to 8 ml. of a 1 per cent solution, for 
the bronchial anesthesia. 

(f) Three to four minutes after comple- 
tion of the anesthesia the contrast medium 
is injected through the catheter under 
fluoroscopic guidance. The roentgeno- 
grams are taken as spot films on the tilt- 
ing fluoroscopic table during the dif- 
ferent phases of bronchial filling. The 
exposures must be made in rapid succes- 
sion because of the rapid absorption 
of the contrast medium and because of the 
cough which is apt to develop within a few 
minutes after the injection. By changing 
the patient’s position during the injection, 
adequate filling of the various segmental 
bronchi can be achieved. Care should be 
taken not to get an overflow of contrast me- 
dium into the non-anesthetized bronchi of 
the otherlung. If examination of the other 


Fig. 2. Normal bronchogram with viscous 


Umbradil. side is desired, this should be postponed a 

day or so. 
ings of the various lobar bronchi. By In cases where localized lesions are 
changing the patient’s position, the anes- sought, we aim at a selective bronchog- 
thetic can be distributed in the various raphy, for which purpose the different 


Si Figs. 3-5. Case I. 3. Bronchogram of right side. 4. Same side, lateral view. Marked cylindrical 
bronchiectasis localized almost entirely in the middle lobe; slight involvement of the cardiac segment. 5. Bron- 


‘ chiectasis of entire left lower lobe and lingular segment of upper lobe. 
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Figs.6and7. CaseII. 6. Abscessin the left lowerlobe. 7. Cavity filled with viscous Umbradil ia localized 


bronchiectasis. 


Fig. 8. Case III. Status after lobectomy of right lower lobe. Contrast filling of residual extrapulmonary 
cavity (arrow) via fistula from amputation stump of lower lobe bronchus. Cylindrical bronchiectasis in atelectatic 


middle lobe. 


kinds of Metras’ catheters have been found 
useful. 

The following cases in which viscous 
Umbradil was used for bronchography 
illustrate the usefulness of this contrast 
medium. Figure 2 shows a normal bron- 
chogram. 


CaseI: J.S., a 14-year-old boy, gave a history 
of chronic cough and abundant expectoration 
following tonsillectomy four years previously. 
Bronchography revealed bronchiectasis on both 
sides (Figs. 3-5). 


Case Il: K. J., a 31-year-old man, was ad- 
mitted because of acute pulmonary disease with 
fever, cough, and expectoration. Bronchiectasis 
of the left lung had allegedly been demonstrated 
fifteen years previously in another hospital. 
Thereafter the patient had been well until six 
days prior to admission. On admission he was 
afebrile. X-ray studies showed an abscess basally 
in the dorsal part of the lower lobe (Fig. 6). 
Bronchography revealed localized bronchiectasis 
with communication with the abscess cavity 
(Fig. 7). 


Case Ill: A. P., a 56-year-old man, gave a 
history of repeated bouts of pneumonia since the 
age of sixteen and cough with occasional blood- 
tinged expectoration for five years. Lobectomy 
of the right lower lobe had been performed in 
another hospital three years previously, Plani- 
grams revealed abscess formation at the base of 
the right lung dorsally. Bronchography showed 


an extrapulmonary abscess cavity filled with con- 
trast medium from the amputation stump of the 
lower lobe bronchus (Fig. 8). 


Case IV: A. R., a 56-vear-old woman, gave a 
history of recurrent colds with cough and oc- 
casionally blood-tinged expectoration following 
pneumonia twelve years previously. She was ad- 
mitted to the hospital with a question of lung 
tumor. Plain films and planigrams revealed a 
round density, limited by an air meniscus, in the 
left upper lobe (Fig. 9). Bronchography revealed 
some irregularity of the bronchi in the apicodorsal 
segment and an irregular cavity partially filled 
with contrast medium (Fig. 10). Operation (seg- 
mental resection) revealed a bronchial cyst con- 
taining a semisolid material and communicating 
with the bronchial tree. A slight haziness of the 
left lung seen four hours after bronchography 
(Fig. 11) had, as usual, completely disappeared 
on a routine follow-up roentgenogram the next 
day (Fig. 12). A flat film of the abdomen, taken 
thirty minutes after bronchography (Fig. 15), 
shows the rapid absorption of the contrast me- 
dium by demonstration of the excreted Umbradil 
in the kidney, pelvis and urinary bladder. 


Case V: K. A., a woman aged 22, was ad- 
mitted to the surgical department for possible 
lobectomy because of a tuberculous process of the 
right lower lobe. Planigrams showed that the 
process, which consisted of fibrosis and shrinkage, 
was not limited to the lower lobe. Bronchog 
raphy (Fig. 14), performed for the purpose of 
determining the nature and extension of the lesion, 
revealed bronchiectasis in the lower and middle 
lobes, both of which were shrunken, and bron- 


| 
4 
e 
a 
e 
= 
J 


$34 ERIK PoPPE AND HAAKON WDEGAARD December 1952 


Figs. 9—13. Case IV. 9. Before bronchography. 


10. Bronchogram showing small amount of contrast 


medium in the cavity in the apicoposterior segment of the left upper lobe. 11. Four hours after bronchography, 


showing almost complete disappearance of the medium. 


12. Twenty hours later; no evidence of medium and 


noreaction. 13. Flat film of abdomen thirty minutes after bronchography. 


chiectasis of the posterior segment of the upper 
lobe as well. 

Case VI: O. V., a 59-year-old man, gave a 
history of repeated hemoptyses for six years. 
Bronchography (Fig. 15) revealed a typical tumor 
stenosis of the stem bronchus above the ostium 
of the middle lobe bronchus. Operation revealed 
an occluding bronchial adenoma. 

Case VII: K. S., a 57-year-old man, gave a 
history of chronic bronchitis since childhood and 
occasional fever for one year. A plain roentgeno- 
gram (Fig. 16) showed an atelectatic-like density 
in the left upper lobe. Tumor cells could not be 
demonstrated in the bronchial secretion. Bron- 
choscopy revealed mucopurulent secretion in the 
left upper lobe bronchus with edema of the mucous 
membrane. Bronchography (Fig. 17) showed ob- 
struction of the upper branch of the lingular 


bronchus with atelectasis of the dependent part 
of the lung. Lobectomy was performed and re- 
vealed a squamous-cell bronchial carcinoma. 


SUMMARY AND CONCLUSIONS 


Bronchograms obtained by viscous 
Umbradil are usually of good quality, and 
are often superior to those obtained with 
an oily medium. ‘The water-soluble con- 
trast medium has the advantage that it 
tends to adhere to the bronchial mucosa 
better than oil. Also it mixes readily with 
the bronchial secretions, while the oil will 
frequently separate into droplets. The 
greatest advantage is the rapid disappear- 


q 
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Fig. 16. Case VII: Atelectatic density in right upper 
lobe. See also Fig. 17. 


Fig. 14. Case V: Tuberculosis of the right lung. 
Lateral bronchogram showing bronchiectasis in 
shrunken lower and middle lobes. Bronchiectasis 
also in posterior segment of upper lobe. 


4 

A 
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Fig. 15. Case VI: Complete stenosis of right Fig. 17. Case VIL: Bronchogram showing 
stem bronchus produced by an occluding bron- obstruction of upper branch of lingular bronchus 


chial adenoma. by squamous-cell carcinoma. 
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ance of the medium from the lung. Tho- 
racic surgeons have been most satisfied with 
this method. After oil bronchography 
operation often has to be delayed until as 
much oil as possible has been expectorated. 
Otherwise the surgeon, in order to save time, 
may have to operate while considerable 
amounts of oil still remain in one or both 
lungs. This involves an increased risk of 
postoperative complications, particularly 
atelectasis. 

The introduction of a water-soluble con- 
trast medium has increased the number of 
bronchographies performed in our depart- 
ment. The present water-soluble medium, 
however, is not yet perfect. It has a more 
immediate local irritating effect than oily 
media and necessitates a more extensive 
and tedious anesthesia, making its use more 
time-consuming. Sufficient anesthesia may 
be obtained, however, without overdosage 
of the anesthetic. 

We wish to stress the importance of 
adequate anesthesia, especially that of the 
bronchial tree, as an essential point for a 
successful bronchography. 


December 1952 
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SUMARIO 
La Broncografia con un Medio Hidrosoluble de Contraste 


Desde hace tres afios han ejecutado la 
broncografia en el Departamento de Roent- 
genologia del Rikshospitalet, de Oslo, casi 
exclusivamente con Umbradil viscoso, solu- 
cién acuosa de Umbradil convertida en 
viscosa por la adicién de carboximetil- 
celulosa y xilocaina. 

Los broncogramas obtenidos con el 
Umbradil viscoso suelen ser de buena 
calidad, y a menudo superiores a los ob- 
tenidos con un medio oleoso. El medio 
hidrosoluble de contraste posee la ventaja 
de que tiende a adherirse mejor que el 
aceite a la mucosa bronquial. Ademas, 
mézclase facilmente con las secreciones 
bronquiales, en tanto que el aceite se 
separa frecuentemente en gotillas. La 


mayor ventaja de la preparaci6n hidro- 
soluble consiste en su rapida desaparici6n 
del pulmén, permitiendo asi la cirugia 
inmediatamente sin peligro de las compli- 
caciones postoperatorias acarreadas por 
los residuos de aceite. 

Sin embargo, el actual medio hidro- 
soluble de contraste no es todavia perfecto. 
Ejerce un efecto irritante local mds rapido 
que los medios oleosos y exige anestesia 
m4s extensa y engorrosa, obligando a 
consumir m4s tiempo. No obstante, cabe 
obtener suficiente anestesia sin hiperdosis 
del anestésico. 

Rec4lcase la importancia de la anestesia 
adecuada, en particular del Arbol bronquial, 
para el éxito de la broncografia. 
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DISCUSSION 


W. Edward Chamberlain, M.D. (Philadelphia, 
Penna.): I am sure that I speak for everyone in 
this audience when I say that Dr. Poppe’s paper 
is of the greatest practical interest to all radiol- 
ogists. We had heard or read of this work, and 
some of us had made a cursory trial of the method, 
with poor or indifferent results. Dr. Poppe’s work 
has convinced me that our failure to get satis- 
faction from using his method is probably due to 
our not getting the original material, viscous 
Umbradil, direct from Scandinavia. (I under- 
stand that the material we used came from an 
entirely different source, not from Scandinavia.) 
With Dr. Poppe’s paper as our guide, we shall 
certainly renew our trials, with care to use only 
the original and authentic material which he has 
found so satisfactory. 

I have two questions to ask Dr. Poppe: (1) 
Does he know what has been done or what is being 
done toward lessening the irritation which is the 
chief disadvantage of viscous Umbradil, or toward 
the production of some less irritating resorbable 
material? (2) What is known regarding the 
absorption of the carboxymethylcellulose which 
is present to the extent of 2.7 per cent and is 
responsible for the viscosity of the material? 
Could it be that the radiopaque Umbradil is 
absorbed promptly but the cellulose compound 


remains in the lung? And if so, is there not a 
possibility that some granulomatous reaction may 
be produced in the lung? 

Erik Poppe, M.D. (closing): In answer to Dr. 
Chamberlain’s second question, Hellstrém and 
Holmgren of Sweden have done experimental 
bronchography on animals with viscous Umbradil. 
The Umbradil component is absorbed directly. 
The carboxymethylcellulose component is prob- 
ably not absorbed directly but is ingested by the 
alveolar phagocytes, whereupon it is either split 
or passes out into the blood. Hellstrém and Holm- 
gren used toluidin blue to show the carboxy- 
methylcellulose granules in the phagocytes. 
Histological examination after bronchography on 
animals showed thickened septa and increased 
blood content. These findings had disappeared 
about three weeks after the procedure. 

Vischer of Switzerland concludes that Joduron 
B, which he used for bronchography, can produce 
the same histologic findings as Lipiodol. 

In the University Hospital of Oslo we have not 
seen any untoward effects of viscous Umbradil 
during the three years we have used it. 

Answering Dr. Chamberlain's first question, I 
hope that in about a year we may have a new 
contrast medium which is better than viscous 
Umbradil. 
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Congenital Absence of the Pedicle and 
Superior Facet from a Cervical Vertebra 


HOWARD L. STEINBACH, M.D., EDWIN B. BOLDREY, M.D., and FRANCIS A. SOOY, M.D. 
San Francisco, Calif. 


ONGENITAL absence of a pedicle and 

facet from a cervical vertebra has 
received scant attention in the radiological 
literature in spite of the fact that it is prob- 
ably not rare. Hadley (1) described three 
cases and mentioned that such a finding 
may cause confusion, especially following 
an accident. The lesion must be differen- 
tiated from absence of a pedicle due to ero- 
sion or destruction by a neoplastic process 
such as a neurofibroma involving the nerve 
root or a primary lesion of the pedicle it- 
self. 


REPORT OF CASE 


M. T., a 28-year-old housewife, was well until 
April 30, 1950, when she swallowed a squab bone, 
following which she had severe, constant pain below 
the right sternoclavicular joint. She had a cough 
but no hemoptysis, hematemesis, or melena. On the 
next day a roentgen examination of the pharynx and 
esophagus was done, followed a day later by 
esophagoscopy. No foreign body was found. 
After a week the acute pain subsided to a constant, 
dull, uncomfortable feeling in the region of the right 
acromioclavicular joint. 

The patient's past history was irrelevant except 
for a fall two years previously, which resulted in a 
fracture of a lumbar vertebra. She gave no history 
of injury to the neck. Occasionally, since birth, she 
had experienced a sensation of numbness in the third 
and fourth fingers of the right hand. No pertinent 
objective abnormalities were found on physical ex- 
amination. 

Roentgenographic examination of the pharynx and 
esophagus on May 11 showed no evidence of a for- 
eign body. An abnormality of the cervical spine was 
noted, however, and additional films of this region 
were obtained, including anteroposterior, stereo- 
lateral, and stereo-oblique views. These roentgeno- 
grams showed the cervical spine to be tilted to the 
right at the level of the seventh cervical] interverte- 
bral disk. The right pedicle of the seventh cervical 
vertebra was absent, allowing the sixth and seventh 
cervical intervertebral] foramina to communicate, giv- 
ing the appearance of a single large foramen. The 
lamina of the seventh vertebra was developed to a 


greater than normal size on the right side and had 
articulated with the posterior surface of the lamina of 
the sixth cervical vertebra. Due to the increase in 
size of this lamina and the tilt of the spine to the 
right, the neural arches of the fifth and seventh cer- 
vical vertebrae were in close proximity to each 
other. The superior articular facet and posterior 
portion of the transverse process on the right of the 
seventh cervical vertebra were absent. An anterior 
or costal portion of the transverse process remained 
(Fig. 1). A vertebral arteriogram obtained on May 
15 demonstrated a normal appearing right vertebral 
artery. 

It was felt that the underlying lesion was probably 
a tumor which had eroded the pedicle of the seventh 
cervical vertebra and had heretofore caused no 
symptoms. 

The cervical region was explored operatively on 
May 17. The right sixth cervical lamina was found 
to have swung forward so that the lower edge of the 
lamina of the fifth cervical vertebra and the upper 
edge of the lamina of the seventh cervical vertebra 
were but 1 to 2 mm. apart laterally. The lower part 
of the lamina of the fifth cervical vertebra and all of 
the lamina of the sixth were then removed. With this 
exposure, it was possible to demonstrate a large 
space filled with loose tissue, extending from the 
pedicle of the sixth to that of the first thoracic verte- 
bra. The foramen between the fifth cervical vertebra 
and the sixth appeared to be normal. No tumor 
could be found, despite an extensive search of the 
entire region both within the spinal canal and outside 
of the foramen. The seventh and eighth cervical 
nerves came off together. The seventh cervical nerve 
arose along the edge of the dural sac at a point about 
midway between the site of emergence of the sixth 
and eighth cervical nerves. It then left the canal just 
below the sixth cervical root. The spinal cord seemed 
undistorted; the vertebral artery could be demon- 
strated in the lateral reaches of the wound. 

Following surgery, the patient had much pain, 
which radiated into the shoulder and arm and into 
the right suboccipital region, temple, and retro- 
orbital area. Myelograms were then obtained to 
rule out some anomaly not revealed in previous 
studies. These demonstrated the presence of two 
nerve roots emerging from the enlarged right sixth 
intervertebral foramen. No other abnormality was 
noted, After a prolonged period of exacerbation and 
remission of the distressing postoperative symptoms, 
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they finally subsided. Traction and cervical im- 
mobilization were apparently of most value in re- 
lieving the pain. 


DISCUSSION 


The absence of a pedicle from the cer- 
vical vertebra apparently may be tolerated 
for a long period of time without symptoms. 
Hadley’s three patients had neck pain 
which presumably was due to hypertrophic 
arthritis in one patient, and the result of 
trauma in the other two. However, pain 
appears to be the usual presenting symp- 
tom. Clinical differentiation between this 
lesion and other common factors producing 
cervical radicular disturbance, such as 
trauma, tumor, or proliferative degenera- 
tive changes in the spine itself, seems im- 
possible. The diagnosis must be made by 
roentgenographic studies or, failing that, 
by direct surgical exploration. The former, 
of course, is to be preferred. 

In reviewing the roentgenographic stud- 
ies of the reported cases, it becomes ob- 
vious that a diagnosis should be possible 
without resorting to surgical exploration. 
In all of the cases there had developed some 
means of compensation for the weakening 
of the cervical spine due to the anomalous 
development of the vertebrae. In Hadley’s 
first case, the neural arch became more 
dense, and a hypertrophic bone process ex- 
tended from the margin of the involved 
vertebral body to that above. His second 
patient had a heavy, bony ridge between 
the deficient vertebra and the one above; 
while in his third patient, a strong bony 
column extended from the vertebra above 
to the one below, completely by-passing the 
weaker vertebra. In our case, the lamina 
of the seventh cervical vertebra was larger 
than normal size on the involved side and 
articulated with the posterior surface of the 
lamina of the vertebra above. Because of 
the large size of this lamina and the tilt of 
the spine to the right, the neural arches of 
the fifth and seventh cervical vertebrae 
were in close proximity to each other. One 
would not expect these attempts at stabili- 
zation of the cervical spine to be present if 
the pedicle had been destroyed by a neo- 


Fig. 1. Left posterior oblique roentgenogram of the 
cervical spine. The right pedicle of the seventh cer- 
vical vertebra is absent. The lamina is larger than 
normal on the right side and articulates with the pos- 
terior surface of the lamina of the sixth cervical verte- 
bra. The superior facet and posterior portion of the 
transverse process on the right of the seventh cervical 
vertebra are absent. An anterior or costal portion of 
the transverse process remains. 


plastic process of relatively recent onset. 
If doubt remains as to the correct diag- 
nosis, the performance of cervical myelog- 
raphy and vertebral arteriography should 
be conclusive. The most important part 
of the roentgen examination is a 45-degree 
oblique roentgenogram which demon- 
strates the pedicle and facets better than 
the anteroposterior and lateral views. 
Three phases of development occur in 
the ontogeny of the vertebrae: a mem- 
branous or blastema stage, a chondroge- 
nous stage, and an osteogenous stage. After 
the membranous stage, three centers of 
chondrification appear on each side of each 
vertebral blastema: one in each neural 
process, one in each side of the vertebral 
body, one in each costal process. A fusion 
of the several parts takes place, and a carti- 
laginous vertebra results. The transverse 
and articular processes grow out from the 
side of the neural arch. The costal proc- 
esses fuse with the transverse processes and 
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centrum of the vertebra. Asa result of the 
fusion, there is left a small canal between 
the vertebra and costal processes. This 
canal is traversed by the vertebral artery 
and is designated the ‘‘transverse fora- 
men” (2) 

It is interesting to speculate as to the 
stage in the development of the normal cer- 
vical vertebrae that the anomaly occurred. 
The posterior aspect of the transverse proc- 
ess on the involved side was absent in all 
three cases reported by Hadley and also in 
the case which we have presented. It ap- 
pears that the absence of the pedicles and 
related bony structures must be due to de- 
fects of varying degree in the cartilaginous 
neural arch. This would explain the failure 
in development of the posterior portion of 
the transverse process, while the anterior 
portion, which develops from a separate 


center of chondrification, was present in all 
cases. 


SUMMARY 


Absence of the pedicle of a cervical ver- 
tebra probably is not uncommon. This 
lesion may be symptomless, but it is im- 
portant that its diagnosis be established so 
that the possibility of a destructive lesion 
due to neoplasm may be excluded. It is 
felt that the correct diagnosis may be made 
roentgenologically because of the compen- 
satory structural changes. 

University of California Hospital 
San Francisco 22, Calif. 
REFERENCES 


1. Haprey, L. A.: Congenital Absence of Pedicle 
from Cervical Vertebra: Report of Three Cases. Am. 
J. Roentgenol. 55: 193-197, February 1951. 

2. JorRDAN, H. E., AND KINDRED, J. E.: Textbook 
of Embryology. New York, Appleton-Century Co., 
5th Ed., 1948, p. 440. 


SUMARIO 


Falta Congénita del Pediculo y de la Faceta Superior de una Vértebra Cervical 


La ausencia congénita de un pediculo 
y una faceta de una vértebra cervical ha 
recibido poca atencién en la literatura 
radiolégica, a pesar de que el fenédmeno 
probablemente no es raro. 

Preséntase un caso en el que las radio- 
grafias obtenidas en un examen verificado 
por sospechas de cuerpo extrano revelaron 
inclinaci6n a la derecha de la porcién 
cervical del raquis a la altura del séptimo 
disco intervertebral cervical y falta del 
pediculo derecho de la séptima vértebra 
cervical, dejando que se comunicaran los 
sexto y séptimo espacios intervertebrales, 
y dandoles aspecto de un solo agujero 
grande. La lamina de la séptima vértebra 


se habia desarrollado sobrenormalmente 
del lado derecho, articulandose con la cara 
posterior de la lamina de la sexta vértebra 
cervical. Debido a la hipertrofia de dicha 
lamina y a la inclinacién del raquis hacia 
la derecha, los arcos neurales de la quinta 
y la séptima vértebras cervicales se en- 
contraban en intima proximidad. 

Esa lesién puede ser asintomatica, pero 
es importante que se establezca el diag- 
néstico de la misma, a fin de excluir la 
posibilidad de una lesién destructora 
debida a neoplasia. Parece que cabe 
hacer roentgenolégicamente el diagndéstico 
acertado, debido a las alteraciones estruc- 
turales compensadoras que ocurren. 
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The Radiologist in the Rural Tumor 
Clinic, His Problems and Opportunities' 


ROBERT C. PENDERGRASS, M.D.? 
Americus, Ga. 


HE RADIOLOGIST is an integral part of 
£ p< clinic, large or small, whose chief 
function is the diagnosis and treatment of 
tumors. In a small community, where 
some of the specialties may not be repre- 
sented, his opinion may be the deciding 
factor in the choice of treatment of tumors. 
Such an opinion, if the patient’s best 
interest is to be served, must be based not 
only upon what radiation can accomplish, 
but also on what can be accomplished by 
surgery or chemotherapy. It behooves 
the radiologist then to keep abreast of 
the advances in fields other than his own, 
to temper his enthusiasm for radiation 
with caution, to weigh the possibilities 
of radical tumor surgery, to use practical 
sense and kindness in the selection of a 
mode of treatment, realizing that a human 
being and not a laboratory animal is 
involved. Unfortunately, economic con- 
siderations must also enter into his choice 
of treatment, for many patients in a rural 
area lack funds for hospitalization, for 
transportation, for trial of expensive drugs. 
Lack of funds may be exceeded by super- 
stition, by fear, by dislike of being kept 
away from their own homes for any 
extended period of time—all of which 
factors enter into the planning of treat- 
ment. One patient left our clinic with 
50 mg. of radium on his face, just to get 
home in time to milk his cow! 

Not only must the radiologist use care 
in suggesting a method of treatment; 
he must avoid the sin of false pride. If 
another clinic, within reasonable reach 
of the patient, affords better facilities, 
then the patient should be directed there. 
This is a fundamental principle in all of the 
practice of medicine, but in the care of 


cancer, where cure is so important, it is 
doubly true. Fortunately, the Georgia 
system of eighteen State-Aid Clinics, 
located in both large and small cities, 
often enables the radiologist in a smaller 
community to transfer an indigent patient 
to a clinic in a larger city where better 
treatment is available. In our own clinic, 
for example, all cases for neurosurgery 
and thoracic surgery are referred to larger 
clinics. 

In a rural community, it is inevitable 
that many cases of advanced cancer 
will be seen. This is particularly true 
where there is a large percentage of Negro 
patients. Palliative radiation therapy has 
a very useful application in these cases. 
The radiologist must remember that pro- 
longation of life and relief of pain are 
prime considerations in the management of 
cancer. 

Clinics of any type, especially tumor 
clinics, attract patients who have been 
treated elsewhere. These patients may 
arrive with no record of previous treat- 
ment, or may fail to mention it at all 
unless thoroughly questioned. The radi- 
ologist must be very cautious about this 
matter, for the radiation he might add to 
previous treatment could be just the 
amount to cause irreparable damage. 
In this connection, every radiologist should 
be familiar with what modern plastic 
surgery can accomplish in the treatment 
of radiation injuries. 

While the final diagnosis of cancer often 
rests with the pathologist, it may equally 
often rest with the radiologist. So myriad 
are the manifestations of cancer that 
errors are inevitable, but a_ radiologist 
who is cancer-conscious and searches for 


' Presented at the Thirty-seventh Annual Meeting of the Radiological Society of North America, Chicago, UL 
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these manifestations will raise the level 
of accuracy in the diagnosis of cancer by 
his group. If he reads cancer literature 
widely, he will be a better cancer diagnosti- 
cian. Once the presence of cancer is 
recognized, the radiologist may perform 
one of his most valuable functions by 
demonstrating metastases, thus avoiding 
useless surgery and, coincidentally, useless 
expense. 

Early in his experience, the radiologist in 
a rural tumor clinic will learn how depend- 
ent he is on the wisdom and coopera- 
tion of his colleagues in other specialties. 
The internist, who can properly evaluate 
the cardiac status of a cancer patient; the 
urologist, who can perform a thorough study 
of the urinary tract; the bronchoscopist, 
the gynecologist, the pediatrician—these 
and many more may guide his feet along 
the straight and narrow path in diagnosis. 
In treatment, they may clear up various 
conditions which would be a hindrance to 
the proper management of the patient 
requiring radiation therapy. 

The atomic age has added to the prob- 
lems of the radiologist in a rural community. 
The lay press has led many to believe that 
all the answers to the treatment of cancer 
lie in the products of the atomic pile. 
Hence the radiologist must keep himself 
informed as to the value of radioactive 
substances in diagnosis and treatment, 
in order that he may counsel wisely with 
his colleagues and his patients. 

The above remarks touch only briefly 
on some of the radiologist’s problems in a 
rural tumor clinic. In addition, he comes 
to live close to poverty and superstition, 
and to lay and professional ignorance of 
cancer; to know disappointment when late 
recurrences appear; to realize how little 
we really know about cancer. But he 
has opportunities also. He has time for 
the study of individual cases, for ferreting 
out the various manifestations of cancer, 
for watching clinical progress. He must 
personally treat his therapy cases; he 
must pay some attention to their physi- 
cal comfort. Here he remains, as in no 


other field of radiology, a practising physi- 
cian. He does not simply file a report 
and forget about these cases; he must 
watch them through to either cure or 
death. Ivan H. Smith® has aptly said: 
“One of the greatest contributions the 
practitioner of medicine can make in the 
struggle against cancer quackery is to 
support and relieve his hopeless, helpless 
cancer patients to the end.” Here lies 
an opportunity for the radiologist to ad- 
vance our specialty and to make it an 
integral part of the practice of medicine 
in his community. 

There are tremendous opportunities for 
cancer education. By case presentations 
and consultations, the radiologist can 
stimulate interest in cancer among the 
physicians of his own and _ neighboring 
communities. By quiet talks with patients, 
he can get them to take home from the 
clinic the gospel that early cancer can be 
cured. 

The close association with his patients 
may give him many headaches but it will 
also give him a deep sense of satisfaction 
when cancer is cured. And, should his 
mind and heart be receptive, he will 
come to recognize the fine spirit of many 
who, knowing they are themselves doomed, 
have kept a smile on their faces and a 
prayer in their hearts, accepting their 
own fate without whimpering, and spend- 
ing their time in the encouragement of 
fellow sufferers. 

Until cancer education reaches a higher 
degree of proficiency than it has attained 
today, until more physicians become 
cancer-conscious, until economic conditions 
in the rural areas are improved, then much 
cancer must be diagnosed and treated at 
the local level. I have no quarrel with 
the separation of radiology into diagnostic 
and therapeutic branches in the cities, 
but in smaller communities many of us 
must continue to work in both branches. 
We must do the best job we can and pray 
for forgiveness of our medical sins. 

"4 In the Bulletin of Cancer Progress, American Can- 
cer Society, July 1951. 
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To the young radiologist of today, 
finishing his residency and going out into 
practice, I know of no field that offers 
more exciting adventure, a greater oppor- 
tunity for service, a better chance to 


learn early in life the lesson of humility, 
than to work with cancer in a rural com- 
munity. 


Americus Tumor Clinic 
Americus, Ga. 


SUMARIO 
El Radidlogo en la Clinica Rural de Tumores: Sus Problemas y Sus Posibilidades 


Esbézanse algunas de las obligaciones y 
recompensas que tiene ante si el radidlogo 
que sirve en una clinica rural para tumores. 
Tiene que guardar constantemente en 
mente el bienestar del enfermo dado, con- 
trapesando las ventajas de la radioterapia 
con las de otros procedimientos y prestando 
debida consideracién a los factores eco- 
némicos y personales. Tiene que familiari- 
zarse con el problema del cancer y con los 
adelantos logrados, tales como el uso de 
radioisotopos en el diagndéstico y en el 


tratamiento. Tiene ademas que colaborar 
plenamente con sus colegas de otras espe- 
cialidades. Su recompensa consiste en la 
posibilidad que tiene de verificar intensos 
estudios de casos individuales, en la opor- 
tunidad de que disfruta de avivar interés 
en la educacién en el cancer de parte de 
otros médicos asi como de sus enfermos, 
en la satisfaccién de conseguir algunas 
curaciones y en la inspiracién derivada del 
valor mostrado por muchos pacientes que 
son incurables. 
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A Preliminary Report on the Use 
of Gallium” in Clinical Tracer Studies' 


E. R. KING, CDR (MC) USN?, M. W. MASON, CDR (MC) USN’, 
H. B. MESSINGER, LT (MC) USNR‘, and H. C. DUDLEY, CDR (MC) USN® 


pened (1-5) AND King (6, 7) have 
reported on the distribution of radio- 
gallium in animals and on its excretion 
by both man and animals, while Mulry 
and Dudley (8), in 18 patients with radio- 
graphic evidence of malignant bone tumors, 
demonstrated increased deposition of gal- 
lium”? in the affected skeletal areas in 15. 
Conclusions based on these studies may be 
summarized as follows: 

(1) Gallium’ is a short-half-life isotope 
(14.3 hours) with energetic gamma emis- 
sions (the value for Iy is 13.3 compared 
with 8.47 for radium) and moderately ener- 
getic beta particles, with an average energy 
of 0.45 mev. 

(2) Biological studies indicate that 
gallium” has an early deposition in growing 
bone and that the more rapidly growing 
the bone the more rapid the uptake. It 
is excreted almost primarily by way of the 
kidneys, with a very small amount in the 
feces. 

It is apparent from the data presented 
that this isotope might be employed as a 
diagnostic tracer in studying the spread 
and extent of certain types of bone tumor. 

The purpose of this report is to present 
the preliminary results of a project utiliz- 
ing gallium** for clinical tracer studies. 
The objective was to evaluate this isotope 
as a possible diagnostic tool (a) in the 
determination of the spread of primary 
bone tumors to areas other than the primary 
site and (6) in the determination of the 
site and extent of early bone metastasis 
from malignant lesions in the soft tissues. 
The results presented here concern the pre- 
liminary part of this project, during which 


72 tracer studies were performed on 63 
patients. The advanced portion of the 
study is now under way with a simplified 
and improved technic and a more careful 
selection of patients. It is anticipated 
that the results will be more conclusive 
than those to be reported here. 

A continuous study was made of a 
group of patients with proved cancer of a 
type likely to metastasize to bone. Gal- 
lium‘*-tracer studies were repeated at three- 
to six-month intervals along with routine 
bone surveys at corresponding periods. 
The final evaluation cannot be made until 
sufficient time has elapsed for radiographic 
evidence of bone metastases to develop 
in a significant number of the patients. 
When this significant number is available, 
an attempt will be made to correlate the 
gallium studies with the radiographic 
findings. 


PROCEDURE 


A tracer dose (0.5 millicurie) of gallium” 
citrate, prepared as described by Dudiey 
(4), was administered intravenously. 
Counts were made by means of an end- 
window Geiger tube (1/2-inch diameter 
window with 3 1/2-mg./cm.* window thick- 
ness) shielded by 1 inch of lead. The 
distance between the window and end of 
the lead collimator, or the sleeve, was 1 
inch. With the patient supine, skin sur- 
face counts were made at thirty-seven 
points over the skeleton, as indicated in 
Figure 1. Counts were made at six, 
twenty-four, and forty-eight hours follow- 
ing injection. A ‘“‘body background”’ was 
determined at the six-hour interval by 


' Accepted for publication in January 1952. The opinions and conclusions contained in this report are those 
of the authors, and not necessarily those of the Department of the Navy. 
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* Naval Medical Research Institute, Bethesda, Md. 
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placing the collimator perpendicular to 
and at the same height as the mid-portion 
of the patient and parallel to the floor, at 
a distance of two meters from the patient. 
All counts were corrected for radioactive 
decay back to the time of administration 
of the radiogallium. 
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Fourteen patients (Table I) had definite 
bone metastases. Eight of this number 
showed increased gallium deposition in 
the metastatic areas, while in 3 cases the 
results were doubtful. In 2 of these 
latter cases (Nos. 12 and 19) there was 
involvement of one or more ribs with no 


Fig. 1. Points routinely counted in radiogallium tracer studies Additional 
points are counted when it is deemed necessary. 


RESULTS 


The results were expressed as a ratio 
between each individual count and the 
“body background.” Evaluation of the 
results of each tracer study depended on 
the following arbitrarily chosen standards, 
each of which was deemed significant: 
(1) points having a ratio value of over 22 
in the six-hour period; (2) points having 
an increase in the ratio value between the 
twenty-four- and forty-eight-hour interval. 

Thirteen of the patients studied had 
breast carcinoma and had undergone radi- 
cal mastectomy. There were 11 cases of 
carcinoma of the prostate and 5 cases 
each of carcinoma of the cervix, malignant 
tumor of the testis, and carcinoma of the 
urinary bladder. The remaining cases 
comprised malignant lung tumors, car- 
cinoma of the colon, penis, tonsil, and skin, 
malignant melanoma, synovial sarcoma, 
liposarcoma, Hodgkin's disease, multiple 
myeloma, and 3 metastatic tumors of 
unknown origin. 


other evident metastases. In 3 of the 
14 patients, increased deposition in the 
bone lesions could not be demonstrated. 
Of these 3, No. 32 had a single, small lesion 
in the upper femur and No. 61 had involve- 
ment of the seventh cervical and first 
thoracic vertebra. The latter case was 
recently proved at autopsy to have been 
a case of bone erosion rather than bone 
metastasis. 

In addition to cases with definite bone 
involvement by metastasis, 11 patients 
were demonstrated by x-ray to have 
hypertrophic arthritis (Table II). Insome 
of these cases the arthritis was severe 
enough to mask any possible metastases. 
In 8 of this group, deposition of gallium" 
was found to be definitely increased over 
the areas affected by the arthritis, which 
in every instance included the lower 
lumbar spine. 

Five other patients had bone lesions 
which can only be listed as questionably 
metastatic in origin. In 2 of these patients 
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TaBLe I: Resutts or Ga"™?-TRACER STUDIES IN Pa- 
TIENTS WITH DEFINITE BONE METASTASIS 


Total Increased 
: - Points of Uptake in Diagnosis of 
Diagnosis Increased Metastasis Metastasis by 
Uptake* Areas 


Carcinoma of Breast 


Case 1 13-2 Yes X-ray and autopsy 

Case 5 20-4 Yes X-ray and autopsy 

Case 10 4-8 Yes X-ray 

Case 12 9-7 ? X-ray 
Carcinoma of Cervix 

Case 19 9-7 ? X-ray and biopsy 

Case 23 8-5 Yes X-ray and autopsy 
Carcinoma of Prostate 

Case 29 7-6 Yes X-ray 

Case 32 4-2 No X-ray 

Case 33 3-3 Yes X-ray and autopsy 
Bronchogenic Carcinoma 

Case 34 0-6 No X-ray 
Carcinoma of Large Bowel 

Case 40 0-4 ? X-ray and autopsy 
Synovial Sarcoma 

Case 58 0-5 Yes X-ray and biopsy 
Malignant Melanoma 

Case 61 1-2 No X-ray 
Carcinoma of Urinary Bladder 

Case 62 4-5 Yes X-ray and autopsy 


* The first row of figures in this column refers to 
points with a ratio value of over 22 six hours following 
gallium’? administration. The second row refers to 
points with an increased deposition of gallium between 
24-hour and 48-hour counts. 


there was increased gallium localization 
at the site of involvement; 2 showed no 
increase, and in the other the result was 
doubtful. 

Unfortunately, no studies could be 
performed on normal individuals. In an 
attempt to compare the above results with 
cases without demonstrable bone involve- 
ment, the remaining 42 tracer studies were 
averaged as to the total points of increased 
uptake per study, using standards pre- 
viously mentioned. The average for these 
cases was 4 points for the first standard, 
that is a ratio value of over 22 at the six- 
hour count, and 4 points for the second 
standard, namely, an increase in deposition 
between the twenty-four- and forty-eight- 
hour count. It should be emphasized 
that these results were on patients with 
proved diagnoses of malignant tumor. 

All of the patients studied showed high 
values over the sternum, due no doubt 
to its superficial position. Also, in all of 
the breast cases high values were obtained 
over the site of the original lesion. As 
has been mentioned, these patients had 


all undergone a radical mastectomy and 
it was recognized that the high value was 
probably due to the absence of the soft- 
tissue mass of the breast on the affected 
side. 


TABLE II: CirntcaL TRACER SrupDIES wITH Ga? IN 
PATIENTS WITH HYPERTROPHIC ARTHRITIS IN ADDITION 


TO CANCER 
Increased 
Total Points of - 
Diagnosis Increased Uptake = 
Uptake* Hypertrophic 
Areas 

Carcinoma of Breast 

Case 13 4-2 ? 
Carcinoma of Urinary 

Bladder 

Case 14 6-5 Yes 

Case 15 5-2 Yes 

Case 16 0-6 Yes 

Case 18 2-6 Yes 
Carcinoma of Cervix 

Case 20 17-2 Yes 
Carcinoma of Prostate 

Case 25 0-6 Yes 

Case 31 12-3 ? 
Carcinoma of Penis 

Case 42 2-6 ? 
Hypertrophic Arthritis 

Case 46 0-8 Yes 
Benign Prostatic 

Hypertrophy 
Case 47 8-14 Yes 


* The first row of figures in this column refers to 
points with a ratio value of over 22 six hours following 
gallium’? administration. The second row refers to 
points with an increased deposition of gallium between 
24-hour and 48-hour counts. 


DISCUSSION 

The increased gallium’ deposition in 
S of 14 patients with bone metastases 
observed in this study does not seem as 
significant as the results of Mulry and 
Dudley (8), who demonstrated increased 
deposition in 15 of 18 cases. This discrep- 
ancy may be due partially to the fact 
that in the majority of the cases in the 
present study bone involvement was still 
in an early phase, while those cases pre- 
sented by Mulry and Dudley were more 
extensive. 

It is also to be noted that the total 
points of increased uptake in patients not 
having radiographic evidence of bone 
involvement are higher (4-4) than some 
of the similar values for patients listed in 
Table I. We shall not attempt to explain 
this variation, although it should be stated 
that some of the former group of patients 
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might at the time of study have had actual 
bone metastases not yet evident radio- 
graphically. 

In only 1 case thus far studied (No. 10) 
have metastases, discernible roentgeno- 
graphically, developed following gallium 
tracer studies. In this case gallium” 
studies performed five months prior to the 
first radiographic evidence of a metas- 
tasis demonstrated increased gallium depo- 
sition in nearly all of the metastatic areas 
evident at the time of the writing of this 
article. 

In those cases in which more than one 
observation was made there was usually a 
discrepancy in areas of increased deposi- 
tion. This may have been due to faulty 
technic or to actual changes in a particular 
area in the as yet unknown mechanism of 
gallium deposition in bone. 

The fact that the patients with hyper- 
trophic arthritis showed an increase in gal- 
lium deposition over the affected areas is 
compatible with the accepted belief that 
deposition of this element is greatest in 
areas of increased osteoblastic activity, 
such as bone proliferation, areas of bone 
repair, and areas of rapid bone growth. 

In the second phase of this study now 
under way, the counting technic has been 
changed by using a more sensitive Geiger 
tube with a heavier collimator which has a 
more acute solid angle, and counts are 
now being made for a longer predeter- 
mined count interval. Patient selection 
has also been improved, and only those 
types of tumor that are known to metas- 
tasize to bone in a high percentage of cases 
are being studied. It is hoped that these 
changes of procedure will produce results 
which will be more conclusive than those 
presented here. 
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SUMMARY 


1. Clinical tracer studies utilizing gal- 
lium’? have demonstrated increased gal- 
lium localization in 8 out of 14 patients 
with definite bone metastases. 

2. Eleven patients with proved malig- 
nant growth showed no definite radio- 
graphic evidence of bone metastases but 
did have advanced hypertrophic arthritis. 
In 8 of these 11 cases there was increased 
deposition of gallium over the arthritic 
areas. 

3. On the basis of these results, gal- 
lium’? does not appear too promising as a 
clinical diagnostic tool. It is anticipated 
that further studies will present more 
conclusive results. 
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SUMARIO 
Comunicacidn Preliminar sobre el Uso del Galio-72 para Estudios Clinicos de Despistaje 


Tratando de valuar el radiogalio (Ga”*) 
como posible instrumento diagnéstico para 
la localizaci6n de las metastasis de los 
tumores dseos, verificdronse repetidos 
estudios despistadores en un grupo de 
enfermos con cancer comprobado que se 
sabe mestatatiza en los huesos. 

De 14 enfermos que se sabia tenian 
metastasis éseas, 8 revelaron mayores de- 
pésitos de galio en las zonas metastaticas, 
en 3 casos el resultado fué dudoso y en 3 


no pudo descubrirse depdésito de galio en 
las lesiones 6éseas. 

Once enfermos con cancer conocido, 
pero sin signos bien definidos de metastasis 
éseas revelaron radiograficamente que 
tenian artritis hipertréfica. De ellos, 8 
mostraron aumento bien definido de los 
depésitos de galio en las zonas artriticas. 

En vista de esos resultados, creen los AA. 
que el galio radioactivo no promete mucho 
como instrumento de diagndéstico. 


a 


['"-Labeled Serum Albumin: Its Use in the Study of 
Cardiac Output and Peripheral Vascular Flow' 


WILLIAM J. MacINTYRE, PH.D., JOHN P. STORAASLI, M.D., HARVEY KRIEGER, M.D., 
WALTER PRITCHARD, M.D., and HYMER L. FRIEDELL, M.D. 


Cleveland, Ohio 


URING THE PAST several years a method 
D for measuring plasma volumes has 
been under investigation in our laboratory 
(1, 2). This method involved the use of 
a tagged serum protein (I'*!-tagged al- 
bumin) and gave promising results which 
appeared useful. It became obvious that 
the slow rate of disappearance of tagged 
albumin from the blood would make this 
a satisfactory substance for the study of 
vascular flow measurements. Before this 
could be achieved, however, it was neces- 
sary to develop a number of instruments 
which would make it possible to detect 
small amounts of radioactivity by their 
gamma emission and to record the events 
rapidly enough so that critical alterations 
in dilution and mixing of the radioactive 
albumin could be recorded. 

The essence of the method which will 
be described concerns itself with measuring 
and recording the manner and rate in 
which iodinated plasma is mixed and dif- 
fused through the blood. The character 
of the curve which is obtained on isolated 
arteries has proved suitable for quantita- 
tion. The curves recorded for peripheral 
flow over the extremities do not as yet 
permit quantitation but, as will be dem- 
onstrated later, there are definite qualita- 
tive changes which may signify altera- 
tions in peripheral flow. 


DESCRIPTION OF RECORDING EQUIPMENT 


As intimated above, the inherent prob- 
lems in measurement of any vascular 
flow are twofold. The first requisite is a 
detector sufficiently sensitive to measure 
and detect low levels of radioactivity by 
gamma emission. Since the standard 


method of detection, a Geiger counter, 
has poor sensitivity to the comparatively 
low-energy gamma rays of I'*!, a scin- 
tillation counter was deemed necessary (3) 
and an anthracene crystal counter was 
adapted for this purpose. This gave an 
increase of sensitivity of approximately 
fiftyfold and made it possible for the 
iodinated protein to be used in tracer 
amounts. At the present time, thallium- 
activated sodium iodide crystals are being 
utilized and show an even greater improve- 
ment. 

The second device required for adequate 
representation of vascular flow data was 
a recording apparatus that would report 
the concentration of the tagged atoms in 
the vascular system as a function of time. 
Since in many proposed studies of various 
flow channels the change in concentration 
during very short intervals (7.e., seconds) 
would be of interest, it was considered that 
the method of withdrawing blood every 
one to three seconds would be both un- 
wieldy and restrictive in respect to the 
total volume of blood required. Because 
of this, an im vivo system of measuring 
seemed desirable. Recording by an or- 
dinary counting rate meter is possible 
except that the counting rate at any time 
is influenced by the previous count on this 
instrument. To avoid this so-called 
“memory effect,’ it was necessary to use 
a recording device capable of responding 
at least as fast as once per second and hav- 
ing each reading completely independent 
of the reading previously made. The 
instrument chosen to accomplish this was 
the Berkeley Counting Rate Computer. 
This recorder has two parallel channels, 


| From the Departments of Radiology, Surgery and Medicine, School of Medicine, Western Reserve University, 
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with each channel starting each count 
initially from zero and automatically shift- 
ing from one channel to another. One 
channel, therefore, may recover during 
the period that the other is functioning. 
The output of this counting rate com- 
puter was led into an Esterline-Angus 
Graphic Meter for permanent recording. 


A. CARDIAC OUTPUT 


The first problem to be attacked by this 
method was the determination of cardiac 
output (4) by the dilution method similar 
to that used by Kinsman, Moore, and 
Hamilton (5) and Nylin and Celander 
(6). This method is based on the measure- 
ment of the average concentration of the 
injected material as it passes through the 
heart. If a small volume of highly con- 
centrated material is injected into the 
inflow tract, the average dilution of the 
material coming out from the heart will 
be a direct indication of the volume passing 
through the heart and causing the dilution. 
If this change in dilution is measured for 
a definite period of time, the output can 
then be expressed as volume of flow per 
unit time. 

The general shape of the dilution curve 
has been discussed in previous papers 
(4, 5, 6) and is illustrated in Figure 1. 
This curve shows the characteristic rise 
and fall in concentration in relation to 
time as the large bulk of the radioactivity 
passes the site of measurement. The 
smaller rise and fall is due to the first 
recirculation curve, which occurs as the 
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high-concentration surge of the first circu- 
lation has gone through the heart again 
and passed the site of measurement for the 
second time. Smaller and broader peaks for 
the later recirculation should theoretically 
be present but, as the change is small, they 
have not been detected. To determine 
the volume causing the dilution, it is 
necessary to record until all of the injected 
material has passed the counter. As the 
curve of Figure 1 illustrates, this is ob- 
viously impossible, because recirculation 
occurs before the original injection is 
cleared. However, since the concentra- 
tion is falling off exponentially with time, 
the primary circulation curve may be 
extrapolated to approximately zero, as 
shown by the dotted line in this diagram. 
The cardiac output can then be estimated 
by considering the curve which expresses 
the manner in which the injected material 
is diluted.? 

Graphically, estimation of the cardiac 
output may be approximated as follows: 
The integration of the curve representing 
the primary circulation and demarcated 
by time, 7, will provide information on 
the average concentration during this 
period. This is indicated by the height 
of the rectangular area equivalent to area 
A and B as shown in Figure 1. This 
concentration, compared to the final con- 
centration as represented by the final level 
of the curve, represents the portion of the 
total blood volume which must have 
flowed during the extrapolated time of 
primary circulation. For example, if the 


2 Since the same total injected material, 7, must come out of the heart as was injected into the inflow tract, this 
quantity of injected material must be equal to the product of the cardiac output (in terms of volume per unit time) 
multiplied by the concentration of the tagged material in the blood integrated over the entire time of the primary 


circulation. This is represented by the equation: 


I= oS ” cF dt, and if F is constant: 
l= —_ c dt, where oe c dt is the area under the primary circulation curve and the dotted extrapolation line. 
This term is equivalent to the area A and area B as shown by Figure 1. Area A may be measured by a planimeter 


and area B calculated by the equation: 


B= 
0. A 


where @ is the concentration at point B and A is the constant determined by plotting the logarithm of the concen- 


tration along line BC against time. 
The output is then: 


F = 1/(A + B), and since the injected dose, J, is equivalent to the final dilution, cy, multiplied by the blood 


volume, V: 


F=c;V/(A +B). As illustrated above and in Figure 1, the area A + B is equivalent to the rectangular area, 


Cov times Therefore: 


F = cs V/CavT, which expresses the cardiac output in terms of volume per unit time. 
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average concentration as represented by 
the line c,, is twice the final concentration 
as represented by line c,, one half of the 
total blood volume must have flowed dur- 
ing the primary circulation (7). By 
measuring total volume in cubic centi- 


— o 


General shape of dilution curve for cardiac 
output determinations. 


Fig. 1. 
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Figs. 3 and 4. 
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CARDIAC OUTPUT 


ARTERY 


Fig. 2. Schematic experimental set-up for cardiac 
output determinations. 

meters or liters, the actual amount of 
blood in liters or cubic centimeters may be 
estimated. Dividing now by time, 7, the 
approximate time for the primary circu- 
lation to clear, will reduce the output to 
volume per unit time. 

The general experimental set-up is shown 
in Figure 2. Approximately 150 micro- 
curies of the iodinated (I'*') albumin were 
injected into the jugular vein in animal 
studies and the antecubital vein in human 
studies. The femoral artery was punc- 
tured and the blood led through a rubber 
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Typical dilution curves. 
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vascular flow measurements. 


tube about 3 mm. diameter, with this 
rubber tubing fixed over the scintillation 
detector. Blood was allowed to flow 
through the tube into an open beaker 
with the rate of flow adjusted by a screw 
clamp to approximately 30 c.c. per min- 


Tas.e I: Srupy oF Carprac Output In Eicut Docs 
Dilution Direct Flow 
Exp. Method Measurement, * 
1,670 1,454 15 
2 1,220 1,160 5 
3 1,245 1,165 7 
1,960 1,838 7 
5 1,470 1,292 14 
6 960 877 9 
7 1,930 1,835 5 
& 2,210 1,968 12 
Average deviation +yY 


* Rotameter method with 5 per cent added for 
coronary flow. 


ute. The dilution curve was obtained 
automatically as the counting rate com- 
puter fed a record of the counting rate 
into an Esterline-Angus graphic meter 
with a chart speed of 12 inches per minute. 
The flow system was then calibrated in 
terms of microcuries per cubic centimeter 
by comparing the final record at final 
dilution with the in vitro assay of blood 
withdrawn at the same time. The typical 
dilution curves obtained by this method 
are shown by Figures 3 and 4. 

In a study of 8 dogs wherein a compari- 
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son was made between the values of car- 
diac output obtained by this method and 
that obtained by a rotameter, the average 
deviation was 9 per cent. These results 
are shown in Table I. Cardiac outputs 
have been measured in 16 patients. Al- 
though the data are still preliminary, 


PERIPHERAL VASCULAR FLOW 
ARTERY 


Fig. 6. Schematic experimental set-up for peripheral 
vascular flow measurement. 


there appears to be good correlation with 
results obtained by the Fick method. An 
average deviation of plus or minus 10 per 
cent has been found when comparing the 
two methods. 


B. STUDY OF PERIPHERAL VASCULAR FLOW 


Although there are many clinical ap- 
proaches to studying peripheral vascular 
disease, few of them involve a direct 
measurement of blood flow in the extrem- 
ities. By utilizing I'*'-tagged albumin 
and the apparatus described above for 
cardiac output, it seemed possible to re- 
cord over an extremity the rate and man- 
ner in which the tagged serum albumin 
and the normal serum albumin achieve 
equilibrium. The character of the curves 
which indicate the manner in which the 
radioactive albumin becomes mixed in the 
blood (in the veins, arteries, and capillaries) 
appears closely related to the rate of flow. 

A typical curve is illustrated in Figure 
5. (The latent period which is the cir- 
culation time from the arm to foot, approx- 
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imately twenty seconds, has been omitted 
from the figure.) The second portion of 
the curve (A-B), that showing the regular 
rise in activity, is a measure of the rate of 
mixing which is occurring in the vascular 
bed. It is primarily the rate at which 
the iodinated albumin is mixed and brought 


COUNTS / MINUTE 


eRIGHT FOOT (NORMAL) 
RIGHT FOOT(I47*44°C) 


400 500 
SECONDS 


Effect of heat on peripheral vascular measure- 
ment. 


Fig. 7. 


into equilibrium with normal plasma in 
the capillaries, and therefore represents 
the manner in which the capillary beds 
may be cleared. The slope of this line 
(A-B), which is exponential, designates 
the rate of this mixing. When complete 
mixing has occurred and equilibrium has 
been obtained, the level of radioactivity 
reaches a plateau (B-C). The final height 
of the plateau is indicative of the volume 
of the vascular bed which is measured. 

Figure 6 is a schematic drawing of the 
method for measuring and recording the 
flow. Two counting devices, identical 
to the one described in Section A, were 
placed against the soles of both feet. 
Measurements were made with the pa- 
tients in supine position with the lower 
extremities elevated to approximately the 
level of the heart. A few studies were 
obtained with the counting devices placed 
against the palmar surfaces of the hands. 

An injection of 75 to 130 microcuries of 
I'*"labeled albumin was made into an 
antecubital vein. The injected volume 
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will RIGHT FOOT (NORMAL) 
@RIGHT FOOT (10*-11°C) ° 
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Fig. 8. Effect of cold on peripheral vascular measure- 
ment. 


was kept at a minimum, usually under 
1.5 c.c. The injection was given as rap- 
idly as possible to eliminate any lag in 
circulation of the radioactive material. 
Utilizing the gamma emission from I", 
measurements in counts per minute were 
continuously recorded on an Esterline- 
Angus graphic meter. Measurements 
were made for a ten-minute period, or 
until a plateau of activity was reached. 


RESULTS AND DISCUSSION 


In any mass of vascular tissue the 
volume of the blood in the capillary bed 
far surpasses that within the arterioles 
and venules. Because of this, the tagged 
plasma in the arteries or veins is small 
compared to the capillary bed and the 
instrument therefore is measuring radio- 
activity primarily within the capillaries. 
Since the instrument is applied directly 
on the surface, the inverse-square law 
becomes important and the contribution 
from the radioactivity within the deep 
vessels falls off rapidly. It should there- 
fore be noted here that, for the most part, 
the activity which is measured arises 
primarily from the tagged albumin within 
the more superficial capillaries. 

In order to study alterations in the clear- 
ance rate of the capillaries and volume of 
the vascular bed, certain experiments 
utilizing heat, cold, and arterial and venous 
obstructions were performed. Typical 
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Fig. 9. Effect of arterial and venous obstruction on 
peripheral vascular measurement. 
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Fig. 10. Effect of pure venous obstruction on periph- 


eral vascular measurement. 


curves are shown in Figures 7 to 10. 
Figures 7 and 8 show the influence of heat 
and cold on peripheral vascular flow. 
Heat causes an increase in the rate of 
mixing due to a reduction in peripheral 
resistance which allows a more rapid 
clearing or flushing of the capillary bed. 
This appears to be due to dilatation of 
arterioles, dilatation of capillaries, or both. 
Cold, by producing increased peripheral 
resistance, has the opposite effect on the 
clearance rate. The volume of the vas- 
cular bed is also increased with heat, while 
the converse is true with cold. This is 
illustrated by the high plateau in the warm 
extremity and the low plateau in the cold 
extremity. 

If arterial compression is produced, very 
little of the tagged albumin reaches the 
periphery and the flow curve will remain 


flat, as is seen in Figure 9. As soon as 
the obstruction is released, there is a rapid 
rise in radioactivity until a plateau is 
reached similar to that on the uninvolved 
side. If venous obstruction is then ap- 
plied, the level of radioactivity is further 
increased due to “‘pooling”’ of plasma in 
the vascular bed. The plateau returns 
to normal as soon as the venous obstruc- 
tion is interrupted. Figure 10 shows an 
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Fig. 11. Comparison of peripheral vascular uptake 
curves over the normal and gangrenous foot of an 
arteriosclerotic patient. 


experiment where venous pressure was 
applied initially (before injection of I'*!- 
tagged albumin); the rate of mixing has 
not altered, but the plateau has reached a 
higher level because of this “‘pooling.”’ 

A number of studies on patients with 
peripheral vascular diseases have been 
made. Figure 11 shows actual plotted 
data in a representative patient with 
arteriosclerotic gangrene of one foot. It 
will be noted here that there is marked 
reduction in the rate of accumulation of 
radioactivity over the diseased foot as 
compared with the normal, signifying 
reduced blood flow to the extremity, and 
therefore delayed mixing. The final level 
of radioactivity never reached that seen 
in the normal foot (probably due to de- 
creased capillary volume). 
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On comparing the method of utilizing 
1!_tagged protein in studying peripheral 
vascular flow with similar methods which 
have used readily diffusible electrolytes 
such as Na*™ (7), the following should 
be noted. With a freely diffusible elec- 
trolyte, one measures not only blood flow 
but also diffusion rate of the electrolyte 
into the extracellular space. The separa- 
tion of diffusion rates from actual vascular 
flow appears desirable and, as noted above, 
I'"tagged albumin remaining within the 
vascular system well beyond the period 
of measurement will eliminate any com- 
plication resulting from diffusion. 

Although the method for estimating 
peripheral flow is still preliminary and has 
not been evaluated for vascular diseases, 
it appears reasonably certain that the 
following statements may be made. 

1. The circulation time is represented 
by the interval between the time of in- 
jection and the time at which radioactive 
albumin appears in the extremities. 

2. The character and rate of mixing of 
the tagged albumin in the plasma appear 
to be primarily associated with the ra- 
pidity with which the blood in the capil- 
laries may be cleared and replaced by blood 
mixed with tagged albumin. It is related 
to the mechanisms which directly or in- 
directly control capillary flow. This is 
represented by the slope of the line. 

3. The size of the vascular bed is 
indicated by the level to which the curve 
rises and is indicative of the amount of 
blood which is viewed by the counter. 
When the vascularity is low, it is clear 
that there will be less blood and a lower 
level of radioactivity. When the vas- 
cularity is high, it is equally obvious that 
more of the tagged albumin will be present 
and the level of radiation will be consid- 
erably higher. 


SUMMARY 


Methods for measuring quantitatively 
the output of the heart and the rate of 
peripheral blood flow, utilizing a radioac’ ive 
element, are described. 


Albumin labeled with I'*' has been 
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adapted for these studies, since the albumin 
remains in the circulatory system for a 
considerable length of time and therefore 
avoids complications which arise with 
freely diffusible radioactive salts. This 
appears to be a real advantage. 

The method was made possible by 
combining highly sensitive detection ap- 
paratus (7.e., scintillation counters) with 
special recording equipment. The scintilla- 
tion counter permits the use of compara- 
tively small amounts of radioactivity. 

The cardiac output is determined by 
cannulating an artery. The scintillation 
counter is placed in close apposition to the 
blood as it flows from the artery through 
the cannula, the recorder describing a 
general dilution curve. The method has 
been compared experimentally in animals 
with the rotameter method, and in man 
with the direct Fick method. The error 
appears to be approximately +10 per 
cent. 

In the study of peripheral vascular flow 
of the extremities, an equilibration curve 
may be recorded by placing the counter 
directly over the foot. The rate at which 
equilibrium is achieved is, in general, a 
function of the peripheral flow. The level 
reached by the curve is a function of the 
amount of blood present. When modifi- 
cation of the peripheral vascular flow is 
produced, clear-cut differences may be 
demonstrated. 
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SUMARIO 


Sero-Albumina I'*'-Rotulada: Su Empleo en el Estudio de la Produccidn Cardiaca y de la 
Circulacidn Vaso-Periférica 


Describense técnicas dedicadas a medir 
cuantitativamente, con la ayuda de un 
elemento radioactivo, la produccién del 
coraz6n y la velocidad de la circulacién 
periférica de la sangre. Tomdse para esos 
estudios albimina rotulada con I'*', por 
permanecer la misma en el aparato cir- 
culatorio durante un periodo considerable 
de tiempo, evitandose asi las complica- 
ciones que surgen con sales radioactivas de 
facil difusi6n. Esto parece constituir una 
ventaja real. 

El método result6é factible por la com- 
binacién de aparatos delicadisimos de des- 
pistaje (espinter6metros) con una instala- 
cién ad hoc de registro. El cuentachispas 
permite utilizar cantidades comparativa- 
mente pequefias de radioactividad. 

La produccién cardiaca se determina 
canulando una arteria. El espinterémetro 


se coloca en intima aposicién con la sangre 
al manar ésta de la arteria por la canula, 
describiendo el registrador una curva 
general de dilucién. El método ha sido 
comparado experimentalmente en los ani- 
males con el rotamétrico y en el hombre 
con el método directo de Fick. El error 
parece ser aproximadamente de +10 por 
ciento. 

En el estudio de la circulacién vaso- 
periférica de los miembros, puede regis- 
trarse una curva de equilibracién colo- 
cando el cuentachispas directamente sobre 
el pie. La velocidad a la cual se obtiene 
equilibrio es, en general, una funcién del 
flujo periférico. La altura alcanzada por 
la curva es, a su vez, una funcién de la 
cantidad de sangre presente. Cuando se 
modifica la circulacién vaso-periférica, cabe 
observar diferencias bien definidas. 


DISCUSSION 


Robert Robbins, M.D. (Philadelphia, Penna.): 
I should like to compliment Dr. Storaasli and 
his group for making still another contribution 
from the field of radiology to that of physiology. 
The principles employed in the use of iodine- 
labeled albumin for the determination of blood 
volume and of cardiac output have been avail- 
able for some time and have long been used in 
colorimetric methods. These determinations have 
been facilitated by transferring the technic used 
in the dye studies to the radioisotope studies. 
The radioisotope-labeled determinations have 
certain advantages, in that some inaccuracies due 
to colorimetry have been obviated. The cardiac 
output determinations have been simplified by 
the use of radioisotope-labeled material because 
it avoids the necessity for taking multiple blood 
samples at short intervals; the future extension 
of this technic promises that arterial puncture 
may be eliminated and that the blood volumes 


and cardiac outputs may be determined perhaps 
entirely by external counting. 

These studies are of great interest to the tho- 
racic surgeon, since they provide information of 
great importance in the preoperative evaluation 
of risk, namely, the circulating blood volume and 
the cardiac output. It is also possible, by this 
same study, to detect cardiac septal defects and 
other cardiac shunts, and to estimate their 
size. 

The peripheral vascular disease study is another 
example of the extension of a previously avail- 
able tool. It is recognized that these studies have 
been performed before, using an electrolyte, 
sodium™, in the evaluation of peripheral vascular 
disease. The difficulty with this material has 
been that it rapidly leaves the blood vessels 
themselves, and that capillary transport and 
permeability phenomena have been included 
in the intravascular aspect of the transport of 
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sodium. This difficulty is not present when 
jodine-labeled albumin is employed, since the 
material presumably does not diffuse out of the 
vascular tree rapidly. The newer label therefore 
permits a study of the vascular component alone. 
It is possible that the use of labeled albumin and 
sodium* successively in the same case may pro- 
vide information on both the intravascular 
component and the capillary transport and per- 
meability component in peripheral vascular 
diseases. 

Bernard Roswit, M.D. (New York, N. Y.): 
In the Radioisotope Unit at the Kingsbridge 
Veterans Hospital, Bronx, New York, we have 
employed I'*-labeled serum albumin in the study 
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of peripheral vascular flow with findings similar 
to those described by the essayists. However, 
we have had a parallel experience in the use of 
radioactive sodium, employing a clearance method, 
in nearly 350 subjects, both normal and ab- 
normal. With this freely diffusible electrolyte, 
we are able to check specifically and accurately 
the vascular function of each particular tissue 
in contrast to the I-labeled serum albumin 
method. In addition, we have been able to use 
as little as 1 to 2 microcuries in 0.05 c.c. of sodium 
chloride solution. We are not yet prepared to 
report a comparison of the two methods of study- 
ing peripheral vascular flow, but such comparison 
will be of great interest. 
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A 70-mm. Cinefluorographic Camera and Its Relation to Detail’ 


J. S. WATSON, JR., M.D., SYDNEY WEINBERG, and G. H. RAMSEY, M.D. 
Rochester, N. Y. 


O LONG AS THE x-ray motion picture is 
S regarded as a supplement of the 
fluoroscopic examination and is judged by 
fluoroscopic standards, the detail and defi- 
nition of the small film will not appear too 
unsatisfactory. Any moving object con- 
spicuous enough to be at all perceptible on 
the fluoroscopic screen will be still more 
plainly visible on a properly taken motion 
picture film. Indeed the cinefluorographic 
record can be said to have no equal in 
clearing up doubtful fluoroscopic findings 
having to do with disturbances of swallow- 
ing, calcifications within and around the 
heart, and abnormal movements of the dia- 
phragm or mediastinum. 

When cinefluorography is applied to sub- 
jects outside the fluoroscopic range, and 
especially when it is applied to research 
problems, the lack of definition is not so 
easy to put up with. In this kind of work 
repeated viewing of the film as a motion 
picture is not enough. The investigator 
will want to compare different stages of the 
action side by side on individual frames of 
film. He will probably want to make trac- 
ings and measurements, and will be dis- 
appointed to find that small objects and 
moving contours seen fleetingly during 
projection are often difficult to locate 
when the film is examined frame by frame. 

In spite of the very evident desirability 
of improving cinefluorographic detail, al- 
most nothing, so far as we know, has been 
accomplished in this direction since 35-mm. 
cinefluorography was perfected by Janker 
of Bonn in the mid-thirties (1). The one 
new development that seems to promise an 
improvement in the interpretability of de- 
tail, if not in detail itself, is stereoscopic 
cinefluorography. The outcome of Janker’s 


stereoscopic experiments, mentioned in his 
paper of 1950 (2), and also of the tests now 
being made with a remarkable stereoscopic 
apparatus at the University of California, 
Los Angeles (3), is awaited with much in- 
terest. 

Another development which may even- 
tually revolutionize the taking of x-ray 
motion pictures is fluoroscopic screen in- 
tensification. Morgan’s kinescope recording 
of a 3-minute barium enema examina- 
tion at average fluoroscopic x-ray intensities 
(4) has opened an almost unlimited 
range of application for the motion record. 
So far, however, the extraordinary increase 
of screen image brightness provided by 
such devices as closed circuit television and 
the Westinghouse Fluorex has not been 
accompanied by any corresponding in- 
crease in the sharpness of the image pre- 
sented to the camera for copying. Until 
this condition of unsharpness has been 
remedied, the improvement of cinefluoro- 
graphic detail as a by-product of screen 
image intensification must be regarded as 
something for the future. 

Meanwhile, is there anything short of 
full-scale direct cineradiography that can 
improve detail in motion studies? One 
way that has been suggested is to make 
the cinefluorographic record on larger 
frames of film. To a limited extent this 
can be accomplished without a change 
of film size by increasing the vertical dimen- 
sion of the standard 35-mm. camera aper- 
ture. But increasing the vertical dimen- 
sion of the frame means increasing the 
travel of the film movement; and _ this 
in turn means building what amounts to 
a new camera, not to mention either a new 
projector or a new printer head. 


* From the Department of Radiology, University of Rochester School of Medicine and Dentistry. This in- 
vestigation was supported in part by a research grant from the National Heart Institute of the National Institutes 


of Health, Public Health Service. 


Presented as an Exhibit at the Thirty-seventh Annual Meeting of the Radiological Society of North 
America, Chicago, Ill., Dec. 2-7, 1951. Accepted for publication in February 1952. 
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TABLE I: 


A 70-mM. CINEFLUOROGRAPHIC CAMERA AND ITS RELATION TO DETAIL 


COMPARISON OF 35- AND 70-MM. RESOLVING POWER AT DIFFERENT MAGNIFICATIONS 
(f/1.5 Lens, Linagraph Ortho Film, Patterson E2 Screen and Patterson D Screen) 


6 


1 4 
5 
Approximate 2 3 Detail Gain 
xposure Factor Lines per mm. 
Size of Screen Film Magnification (70-mm.:35-mm.) Resolved on Screen ,- Fac oor ; 
{vertical dimension ) (70-mm., :35-mm. ) 
Patterson E2 Screen 
35 mm. 1/20 1.15 
14.5 in. 70 mm. 1/7 1.18 2.30 7. 
35 mm. 1/14 oz 1.45 
10.4 in. 70 mm. 1/5 1.25 2 50 1.72 
35 mm. 1/10 1.90 
7.2 in. 70 mm. 1/3.5 1.34 2.75 1.44 
Patterson D Screen 1/20 150 
14.5 in. 70 mm. 1/7 3.40 
: 35 mm. 1/14 9x 2.10 > 
10.4 in. 70 mm. 1/5 1.25 3.80 1.81 
35 mm. 1/10 oF 2.75 
7.2 in 1/3.5 1.37 4.15 1.51 


70 mm. 


Under the circumstances it seemed to us 
that there would be little additional diffi- 
culty, and probably some advantage, in 
building a cinefluorographic camera for 
70-mm. rather than for double frame 35- 
mm. film. Our first working model of a 
70-mm. film movement was constructed 
of easily machined materials and _sur- 
prised us by handling the film satisfac- 
torily at speeds up to 20 frames per second. 
Before undertaking the far more difficult 
final version of the camera, it seemed ad- 
visable to try to determine just how much 
improvement of detail could actually be 
expected from the 70-mm. film, and inci- 
dentally to find out whether or not an even 
larger film would be preferable. 


MAGNIFICATION AND RESOLVING POWER 


The problem of comparing 35- with 70- 
mm. detail is complicated by the flexible 
nature of the cinefluorographic apparatus. 
Unlike the fixed-focus mini-chest unit, the 
cinefluorographic unit is generally made 
in such a way that the distance of the 
camera from the screen can be varied to 
suit the subject. If the subject is large, 
an adult chest for example, the camera is 
pulled back until the entire screen is in- 
cluded in the camera aperture. If the sub- 
ject is small, the camera is either moved 
closer to the screen, or a lens of longer 
focus is substituted for the regular lens. 
The magnification (ratio of picture size to 
screen size) at which the screen is copied 
can be varied over a considerable range. 


Thirty-five-millimeter units offer a range 
of magnifications of anywhere from 1 10 
to 1/20 with corresponding screen sizes 
of about 7 X 9 to 14 X 1S inches. A 70- 
mm. unit would cover approximately the 
same screen sizes at magnifications from 
1/3.5 to 1,7. 

From the preceding paragraph it can be 
seen that a comparison of 35- and 70-mm. 
detail would be incomplete if made at only 
one stage of magnification. Accordingly, 
in Table I we have listed our experimental 
determinations of 35- and 70-mm. detail 
at three stages of magnification, that is for 
three sizes of fluorographic screen. The 
method we have used for measuring detail 
is the old resolving power or “lines per 
millimeter’’ method. While this method 
has recently been shown by Higgins and 
Jones (5) not to correlate very well with 
subjective sharpness judgments, it seemed 
at the time to be much the easiest method 
to apply to cinefluorographic detail, and is 
probably exact enough for our present lim- 
ited purpose. The apparatus and technic 
used for making the determinations are 
those described by Van Allen and Morgan 
in their paper on Measurement of Resolv- 
ing Power of Intensifying Screens (6). 

In Table I the only factor that is varied 
intentionally is magnification. Lens re- 


solving power is kept as nearly constant 
as possible (55 to 65 lines on the axis) by 
the use of three different f[ 1.5 lenses: 
two 111-mm. Fluor-Ektar lenses corrected 
for magnifications of 1 3.2 and 1, 6, respec- 
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tively, and a 75-mm. Biotar lens for the 
smaller magnifications of 35-mm. range. 
Further to insure uniformity, all deter- 
minations were made within a few milli- 
meters of the center of the field. The 
average resolving power for the whole field 
(70 or 35 mm.) is estimated to be roughly 
15 per cent less than for the center, and the 


clines as magnification increases and as 
the screen grows smaller. The increasing 
“emptiness” of magnification is caused 
mainly by the progressively greater in- 
fluence of screen unsharpness or blurring 
in close-up views, and would tend to dis- 
courage any thought of a film larger than 
70 mm. for cinefluorography. 


Fig. 1. On the viewing box are short lengths of 70 and 35 mm. cinefluorographic 
negatives and of a 16 mm. print. Height of 70 mm. frame is nearly three times that 


of the 35 mm. frame. 


resolving power figures listed in column 5 
of the table have been reduced accordingly. 
This somewhat arbitrary correction is based 
on resolving power tests of the three f/1.5 
lenses made at points near the edges of their 
respective fields, and is applicable only to 
these particular lenses, which happen to 
have very similar relative coverage. The 
use of refracting lenses faster than f/1.5 
would in most cases necessitate a still larger 
allowance for off-center unsharpness. 

The superiority of 70- over 35-mm. re- 
solving power at different stages of mag- 
nification is shown in the extreme right 
hand column of Table I, under the head- 
ing, ‘detail gain factor.”’ It can be seen 
that this factor is not constant but de- 


If a slightly sharper screen, the Patter- 
son B2 or Radelin PFG, is substituted 
for the E2 screen, there is a slight increase 
of resolving power, and also a very slight 
increase in the detail gain factor. This 
trend is more clearly shown where a con- 
siderably sharper screen, the Patterson D, 
blue fluorographic, has been substituted 
for the E2 screen (Table I). We believe 
that these determinations are of special 
interest because they show so clearly the 
value of a sharp screen at the larger mag- 
nifications of both 35- and 70-mm. cine- 
fluorography. 

Although blue-emitting screens are now- 
adays generally avoided in cinefluorog- 
raphy because of their long persistence, 
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we have found that if the blue image is 
photographed on green-sensitive ortho in- 
stead of on the usual blue-sensitive pan- 
chromatic emulsion, no streaking of mov- 
ing images due to persistence can be de- 
tected at camera speeds up to 30 frames 
per second. The combination of blue- 
emitting screen and green-sensitive film, 
while requiring more exposure than other 
screen-film combinations, can be very 
useful in close-up views where good detail 
is of special importance. 


ADVANTAGES AND LIMITATIONS OF 7(0-MM. 
CINEFLUOROGRAPHY 


In addition to its improvement of de- 
tail, 70-mm. film has some other advan- 
tages. The large negative is obviously much 
easier to study frame by frame than the 
smaller negative (see Fig. 1), and clearer 
lantern slides and illustrations can be made 
from it. Also the ratio of detail to emulsion 
grain is more favorable. Because of the 
practice in cinefluorography of pushing 
film development close to the fog limit in a 
five-minute x-ray developer, graininess of 
35-mm. negatives and prints is frequently 
excessive, whereas with 70-mm. film graini- 
ness of negatives and of reduction prints on 
16- or 35-mm. positives should be very 
nearly negligible. And finally there is the 
comparative ease with which the 70-mm. 
camera can be adapted to direct cineradi- 
ography of small moving structures. 

Having reviewed the advantages of the 
70-mm. apparatus, we shall have to admit 
that there are also limitations. Exposures, 
for example, must be increased when copy- 
ing the screen image at the large magnifica- 
tions of the 70-mm. range (see column 4 of 
Table 1). This is the more unfortunate be- 
cause there is not the same choice of fast 
lenses for 70-mm. that there is for 35-mm. 
cameras. The f/0.85 Leitz lens of 150-mm. 
focal length, shown in Figure 2, covers the 
70-mm. frame surprisingly well, but tests 
indicate that its resolving power is not so 
good as that of refracting lenses of similar 
and even greater aperture for 35-mm. 
cameras. A mirror type lens would give 
the best combination of speed and resolu- 
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Fig. 2. Cinefluorographic cameras: above, new 70- 
mm. camera with 150-mm. f/0.85 Leitz lens; below, 
Bell & Howell standard 35-mm. camera with 55-mm. 
f/0.85 Zeiss lens. Both cameras have lead-protected, 
400-ft. magazines. 


tion, if such a lens could be adapted to 
motion-picture work. 

As for the f/ 1.5 Fluro-Ektar lenses with 
which our resolving power determinations 
were made, their use will have to be re- 
stricted to easily penetrable subjects and to 
experimental animals, or else to very short 
runs and slow camera speeds. The prob- 
ability is that the 35-mm. unit will still be 
used for many routine examinations, and 
the 70-mm. unit reserved for special sub- 
jects where detail is a more important con- 
sideration than exposure. 


THE 70-MM. CAMERA 


Although a number of 70-mm. motion 
picture cameras have been constructed dur- 
ing the past fifty or sixty years, it seems 
doubtful whether any of them would be 
entirely suitable for cinefluorography. On 
view at George Eastman House is one of the 
Mutograph cameras manufactured by Her- 
man Casler in Canastota, N. Y., from 1895 
onward. This camera was motor driven, 
had an intermittent of the “‘broken roller” 
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Fig. 3. Film movement of 70-mm. camera with gate open. 


type, and used unperforated 70-mm. roll 
film, punching two register holes in each 
frame as it came torest. The making of 35- 
or 16-mm. projection prints from such a 
negative would be a slow and tedious proc- 
ess; and, in fact, the Mutograph nega- 
tives were not printed on film but on pieces 
of paper for showing in Mutoscope peep- 
show machines. 

Some thirty years later two cameras for 
perforated 70-mm. film were made in con- 
nection with the ill-fated Fox Grandeur 
Film project. Unfortunately the pano- 
ramic shape of the Grandeur frame is not 
well adapted to x-ray subjects. 

In planning our 70-mm. camera, the de- 
sign in greater part followed accepted mo- 
tion-picture camera engineering principles 
(Fig. 3). Due to the relatively greater size 
of the film to be transported and positioned 
(as compared with 35 mm. and smaller 


sizes), the major problem encountered was 
to attain a precise focal plane positioning 
of the film for each exposure. In general, 
motion-picture films do not lie perfectly 
flat in the film gate during the exposure 
period, but have a tendency to bulge to- 
ward the lens. In frame sizes of 16 and 35 
mm. this deviation from a flat plane does 
not generally result in out-of-focus pic- 
tures, because the relatively small size of 
the picture aperture minimizes the outward 
bulge. 

However, when positioning the more 
than 4 1/2 square inches of picture area of 
70-mm. film, the amount of outward bulge 
is about ten times greater than for the 
smaller film. In the case of the 70-mm. 
frame, the dome-like formation of the film 
may deviate from the flat plane by as much 
as 0.05 inch. This is more than enough to 
produce an out-of-focus area even with an 
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{/1.5 lens, which by cinefluorographic 
standards is a ‘‘slow” lens. Considering 
that desirable lens apertures for cinefluorog- 
raphy are in the neighborhood of f/0.85, 
it is readily seen that a variation of a few 
ten-thousandths of an inch will interfere 
with attaining sharp focus. The obvious 
solution to this problem was to incorpo- 
rate a compressed-air chamber in the in- 
termittent so that a cushion of air, formed 
between the rear element of the lens and the 
emulsion side of the film, serves not only to 
flatten the film against the pressure plate 
but also holds it firmly in register. A 
heavy-duty dust, oil, and moisture filter is 
incorporated in the air line to eliminate the 
possibility of damage to the camera mech- 
anism. 

Another function of the compressed air 
is to minimize scratching of the emulsion 
(a constant plague in motion-picture work). 
In this case, the distance between the aper- 
ture plate and the back-pressure plate was 
set at 0.007 inch, or 0.001 inch more than 
the thickness of the film. This results in 
the emulsion seldom coming in contact with 
the aperture plate. The back-pressure 
plate provides a perfectly flat channel of 
polished, hardened steel. The shuttle is 
designed so that the only escape for the air 
is through the 0.001 inch space formed be- 
tween the emulsion and the aperture plate. 
Pressure of about 20 pounds per square 
inch seems to be enough to assure efficient 
operation at 15 frames per second. 

Next in consideration of mechanical 
factors was the effect of the teeth of the 
pull-down mechanism on the film perfora- 
tions. A pilot model constructed with five 
teeth on each side showed that fracture 
marks occurred where the teeth engaged 
the film. These marks did not appreciably 
alter the shape of the perforations, but as a 
precaution in the final version an extra 
tooth was added on each side, which elim- 
inated the trouble. The teeth of the pull- 
down are spring-loaded and extend through 
the perforations just enough to give a full 
bearing surface (0.001 inch more than the 
thickness of the film). During the upstroke 
while the film is stationary, the rounded 
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Fig. 4. Complete 70-mm. apparatus mounted on 
converted ‘‘shop lifter.”” Unit can be lowered to floor 
for use with horizontal screen. 


top edges of the teeth slide over the per- 
forations much in the fashion of dragging a 
stick over a picket fence. At the start of 
the downstroke, the sharp leading edges 
of the teeth are extended into the perfora- 
tions by spring action. This results in a 
minimal in-and-out movement of only 0.007 
inch. 

The camera body of aluminum, without 
motor or lens, weighs about 60 pounds. 
Fully assembled on a rigid lathe bed and 
with the fluorescent screen assembly in 
place, the unit weighs about 250 pounds 
(see Fig. 4). 

The drive isa 1/4H. P. synchronous motor 
coupled to a gear box which permits a 
choice of film speeds of 15, 7 1/2, and 33/4 
frames per second (Fig. 5). Film is East- 
man Linagraph Ortho perforated to ASA 
standards. The center-to-center distance 
between perforations is 0.234 inch. The 
vertical frame dimension is 9 perforations 
or 2.106 inches, less 0.025 inch for the frame 
line. Frame width is 2.25 inches. A 70- 
mm. printing head is under construction 
which will enable the making of prints on 
35-mm. or 16-mm. positive film. 
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Fig. 5. Right side of 70-mm. cinefluorographic unit showing synchronous motor, gear box, triggering armature 
for interrupting x-ray primary circuit, and box carrying fluorographic screen in vertical position. 


SUMMARY 


The usefulness of x-ray motion pictures 
would be greatly increased by an improve- 
ment in their reproduction of subject de- 
tail. Screen image intensification systems, 
while contributing much more favorable 
exposure conditions for cinefluorography, 
do not at present offer a solution to the 
detail problem. 

Resolving power tests made in connec- 
tion with the development of a 70-mm. 
cinefluorographic camera indicate that 70- 
mm. detail is superior to 35-mm. detail. 
The 70-mm. negative is also much easier to 
study, frame by frame, than the 35-mm. 
negative. 

The new 70-mm. camera has a picture 
aperture measuring approximately 53 57 
mm. as compared with the 18 K 24-mm. 


frame of the standard 35-mm. camera. 
Compressed air is used to flatten the 70- 
mm. film in the film movement. Camera 
speeds of 3 3/4, 7 1/2, and 15 frames per 
second are provided for, although higher 
speeds can be reached if necessary. Prints 
from the 70-mm. negative will be made by 
optical reduction on 35- or 16-mm. positive 
film. 

Strong Memorial Hospital 


260 Crittenden Blvd. 
Rochester 20, N. Y. 
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Camara Cinefluorografica de 70 mm. y su Relacidn con los Detalles 


La utilidad de las peliculas cinemato- 
graficas aumentaria considerablemente si 
fuera mejor su reproduccién de los detalles 
del tema que presentan. Los sistemas de 
intensificacién de las imagenes en la pan- 
talla, aunque aportando condiciones mucho 
mas favorables de exposicién a la cine- 
fluorografia, no ofrecen por ahora solucién 
al problema de los detalles. 

Pruebas de la facultad resolvente, veri- 
ficadas en relacién con la elaboracién de 
una camara cinefluorografica de 70 mm., 
indican que los detalles con 70 mm. son 
superiores a los obtenidos con 35 mm. 
La negativa de 70 mm. es ademas mucho 


mas facil de estudiar, chasis por chasis, 
que la de 35 mm. 

Esta nueva camara de 7() mm. tiene una 
abertura para fotografias que mide unos 
53 X 57 mm., comparada con el chasis de 
18 X 24 mm. de la camara corriente de 35 
mm. Para aplanar la pelicula de 70 mm. 
en el movimiento de la pelicula se usa aire 
comprimido. La velocidad de la c4mara 
esta graduada a3 3/4,7 1 2y 15 chasis por 
segundo, aunque puede alcanzarse mayor 
velocidad, sies necesario. Las impresiones 
de la negativa de 70 mm. se haran por 
reduccién 6ptica en pelicula positiva de 
35 6 16 mm. 
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Magnification of Radiographic Images in Clinical 
Roentgenology and Its Present-Day Limit' 
ARTURO GILARDONI, PH.D. 
Milan, Italy 


GERHART S. SCHWARZ, M.D. 
New York, N. Y. 


i Bw PURPOSE OF the investigation to be 
reported here is to evaluate the rela- 
tive merit of various methods of radio- 
graphic image enlargement and to deter- 
mine to what degree magnification can be 
useful in medical radiography with present- 
day equipment. This study was prompted 
by the appearance on the market of an x- 
ray tube with an extremely fine focal spot 
(0.3 mm.), designed to produce radiographic 
images considerably larger than the struc- 
ture to be examined. 

Two reasons may be offered for enlarging 
a radiographic image: (1) It may be the 
intention to demonstrate radiographs to a 
large audience for teaching purposes. The 
projection of lantern slides and direct roent- 
gen film projection belong in this cate- 
gory. (2) The desire may be to obtain 
more information from a radiograph than 
is possible by standard procedures. It is 
with this latter problem that the work pre- 
sented here is exclusively concerned. 

No one can tell who was the first radiol- 
ogist to view an x-ray image through a mag- 
nifying reading glass. Though the inten- 
tion of the user was obvious, his method 
was limited because of the inherent un- 
sharpness of the radiographic shadows. 
An enlargement that reveals more detail to 
the viewing eye than the original is called 
useful enlargement. The maximum use- 
ful enlargement is a function of the re- 
solving power of the entire radiographic 
process, embracing all stages prior to the 
enlargement as well as after it has been 
effected. At a given contrast, it is limited 
by the greatest unsharpness that will elude 
the unaided human eye. 

For comfortable viewing it is necessary 


that the smallest detail to be seen on a 
radiograph be twice as large as the resolv- 
ing power of the human eye, which meas- 
ures 1 minute of arc or 0.15 mm. at a 
50-cm. viewing distance. It is generally 
assumed, therefore, that the largest permis- 
sible unsharpness of an enlarged radio- 
graph is a circle of confusion 0.3 mm. in 
diameter at an ordinary viewing distance 
of 50cm. At this distance the human eye 
cannot distinguish, without strain, struc- 
tures that are separated from each other by 
less than 0.3 mm. at ordinary illumination 
levels and contrast. If the smallest detail 
of the enlargement exceeds this value, 
further enlargement is useless and will 
yield no additional information. In short, 
it is useless to magnify further an image 
whose smallest detail is already larger than 
twice the resolving power of the human eye. 
Conversely a radiograph is capable of en- 
largement only if its unsharpness is lower 
than the maximum permissible unsharp- 
ness of 0.3mm. The degree of useful mag- 
nification that can be obtained is thus 
principally determined by the ratio be- 
tween the unsharpness of the original 
image and the maximum permissible un- 
sharpness of 0.3 mm. of the final enlarge- 
ment. In order to obtain a high degree of 
magnification, it is necessary, therefore, to 
produce radiographic images with the 
smallest possible unsharpness. 

With a given contrast, the maximum 
useful enlargement is thus a function of the 
total unsharpness (U,) produced by the 
radiographic process. It consists of the 
following principal components: U,, U,, 
U,, and U,,. 

U, is the geometrical unsharpness which 


1 From the Department of Radiology of the College of Physicians and Surgeons, Columbia University, and 
the Radiological Service of the Presbyterian Hospital, New York. Accepted for publication in February 1952. 
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is produced by the finite size of the focal 
spot of the x-ray tube. Any point of the 
radiographed object will thus appear on 
the radiograph not as a point but as an 


TABLE I: SCREEN TYPE AND MAXIMAL USEFUL 
ENLARGEMENT BASED UPON A PERMISSIBLE TOTAL 
UNSHARPNESS OF 0.3 MM. 


Maximal 
Unsharp- Useful Magni- 
Type of Screen ness, fication 
(mm.) (Approximate 
Figures ) 
Siemens Rubra Folie (pre-war) 0.15* x2 
Patterson detail 0.17 xX1.8 
Buck detail 0.23 X1.3 
Buck mid speed 0.25 xX1.2 
Eastman Kodak high definition 0.26 i. 
Patterson par speed 0.30 0 
Patterson high speed 0.33 0 
Eastman Kodak fine grain 0.29 0 
Eastman ultra speed 0.32 0 
Buck extra speed 0.28 0 
Patterson Type D 0.48 0 
U.S. Radium 666-D 0.55 0 


* Estimated value. All other figures represent meas- 
ured values. 

Recent studies indicate that screen unsharpness varies 
considerably with kilovoltage and with the amount of 
x-ray exposure, so that no single figure can adequately 
express the definition of a screen. Extensive tables by 
Frantzell (6) contain slightly lower unsharpness values 
for some of the above-listed screens. 


area of blackening the diameter of which 
develops from the formula: 


U, = focal spot width X 


object-film distance 
object-target distance 


U, is the ability of the intensifying 
screens to record detail. Table I, which is 
compiled from Morgan's (12), Chantraine’s 
(2), and Frantzell’s (6) publications, il- 
lustrates well the fact that the unsharpness 
of many screen types is so great as to pre- 
clude any useful magnification. Only 
screens of the high-definition type with an 
unsharpness materially lower than (0.3 mm. 
will produce radiographs capable of en- 
largement. It has not been possible to 
date to reduce the unsharpness of fluores- 
cent type screens to 0.1 mm. 

When no screen is used, the grain of the 
film and the thickness of the emulsion be- 
come a factor (U,) contributing to the total 
unsharpness (U,). It may then be the 
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TABLE II: PHOTOGRAPHIC EMULSION AND MAXIMUM 
UsEFUL ENLARGEMENT 
Maximum Relative 
Useful Film Emulsion 
Enlargement Speed 
300 Eastman No-screen x-ray 
film. Code No. 5133, 
Double Emulsion 
x 3* 100 Eastman Blue Brand x-ray 
film. Code No. 5121, 
Double Emulsion 
x oe 15 Kodak Industrial x-ray 
film, Type M. Code No. 
5159, Double Emulsion 
x 10* 15 Kodak Periapical regular 
dental film, Single Emul- 
sion 
x 35 6 Eastman Spectroscopic 
Plate, Type V-O, Single 
Emulsion 
x 50 0.6 Kodalith Halftone, Ortho- 
chromatic Type, Single 
Emulsion 
X 200 0.03 Eastman Spectrographic 


Plate, Type 48-0 
0.02-0.04 Gaevert Lipmann Emul- 
sion ( values depending on 
thickness of emulsion} 


X300-—X 600 


* If developed in regular x-ray developer. 


factor limiting the useful magnification of 
a radiograph. When the resolving power 
of a film is expressed in lines per millimeter, 
this film unsharpness is: 
l 
2 X resolving power 
Table II contains recommendations for the 
selection of the proper emulsion for a de- 
sired magnification. It is based upon 
data issued by the manufacturer, on the 
authors’ experience, and on measurements 
by Engstrém (4). It shows clearly that 
the fine-grain emulsions available to date 
for high magnification are so slow as to 
require unpracticably long exposures in 
medical radiography. Since film grain is 
smaller than the grain of fluorescent in- 
tensifying screens at present available, it 
can be neglected when screens are used. 
Finally the factor U’,, has to be consid- 
ered, ¢.e., unsharpness resulting from the 
relative movement of object, tube, or film. 
According to Morgan (12) the total un- 
sharpness is equal for practical purposes to 
its largest component. This makes it 
possible to neglect other factors. It is 
realized that this point of view is not uni- 
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TaBLe III: THEeoORETICAL MAXIMAL USEFUL MAGNIFICATION OF RADIOGRAPHS OF VARIOUS PARTS OF THE Bopy 
OF AN AVERAGE SuBJECT BASED UPON A PERMISSIBLE TOTAL UNSHARPNESS OF 0.3 MM. 
(Figures are approximate. Tissue tolerance, permissible tube load, and film grain are disregarded. For selection 
of proper emulsion see Table II) 


2mm. Focal Spot | 1 mm. Focal Spot 


0.3 mm. Focal Spot 


Average Target-Film Target-Film 
(Taken Without Object- Distance Distance Target-Film Distance 
Screens Unless (36-40 (36-40 
Stated Otherwise) Distance’ in.) or | in.) or in.) or 
(em. ) 1 meter 2 meter 1 meter 2 meter 30cm. 50cm. 1meter 2 meter 


~ 


Teeth* 

Fingers, toes 

Wrist 

Elbow, lateral ankle 
Knee, without Bucky, 


x10 X20 


ome 


grid 5.0 x 3 x.¢ | 

Knee, with Bucky 
i | 90 |X1.5 

Lung, if motion is 

eliminated and if 

taken with highest 

definition screens 

(U, = 0.15 mm.) 12.0 “x12 x 
Lung, if motion is not 

eliminated 12.0 
Lateral skull, sella, 

AP lumbar spine 

with high-defini- 

tion screens through 


x 


to 


| x30 x60 | X60 X120 | x60 X200 x400 
0 X15 x30 | x30 x60 | x30 X50 X100 200 
x20 X65 X130 
5 |xX4 x8 |xX8 X16 |X8 X13 X27 X 60 


6 x 12 Bas x 9 xX 20 x 40 
3 x 6 xX 2.3 X 5 x 10 xX 20 
2 x 2 x15 X 2 x 2 xX 2 


Bucky grid 10.0 x131.5 x3 x 2 x @ xX 2 x 2 x 2 x 2 
Lateral view of lum- 

bar spine, same 

technic 17.0 0 0 x 2 xX 2 x 
Any part of the body taken with 

high-definition screens of LU. = 

0.15 mm. depending on geo- 

metrical unsharpness xX 2or X 2or|; X 2or X X 2or X 2or X Zor X 

less less less less less less less less 

Any part of the body taken with 

high-speed screens No useful enlargement possible 
Any part of the body enlarged 

radiographically with 0.3 mm. 

focus tube regardless of screen 

type or emulsion No useful enlargement possible x 2 ee ae x. 3% 


* The average dental unit is equipped with a 1.5 mm. focal spot tube which operates at a T.F.D. of 20 cm. 
This permits a maximal useful magnification of 8 for dentograms. 


versally accepted. Other formulae ex- 
pressing the total unsharpness have been 
proposed, but for the purpose of this in- 
vestigation preference has been given to 
the Morgan formula because it affords a 
satisfactory degree of accuracy and sim- 
plicity. Table III gives thus the theoreti- 
cal maximum useful magnification for vari- 
ous medical radiographic conditions based 
upon a maximum permissible total un- 
sharpness of 0.3 mm. in approximate figures. 

Unsharpness is not the only factor limit- 
ing magnification. In the field of micro- 
radiography, where magnifications of & 50 
to 300 are employed, the main obstacles 
are lack of contrast, superimposition of 
disturbing layers, and exposures exceeding 


the radiation tolerance of living tissue. 
Therefore, at present, microradiography 
is confined to the use of thinly sliced, us- 
ually devitalized specimens which have to 
be brought into contact with the photo- 
graphic emulsion. Recently employment 
of high voltages (180 kv.) for this technic 
has resulted in a marked reduction of the 
necessary exposure. 

Two principal methods are available for 
producing an enlargement of the radio- 
graphic image. One is photographic and 
the other is radiographic. The photo- 
graphic method can be direct or indirect. 
In the former the radiograph, which is ob- 
tained by conventional technic, is placed 
in a photographic enlarger and enlarged on 


| 
I 
| 
x 
No enlargement possible 
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photographic paper or film without inter- 
mediate steps. In the latter the radio- 
graph is rephotographed or photomicro- 
graphed. The resulting intermediate film 
may be larger than the original film, in 
which case it bears a magnified image of the 
radiographed object, or it may be smaller 
than the original radiograph, requiring 
subsequent enlargement in a photographic 
enlarger. The intermediate film may also 
be a contact print of the radiograph. This 
reduces the unsharpness caused by the 
double emulsion of x-ray films. All photo- 
graphic methods require the use of single 
emulsion films at all stages of the process 
if the highest resolving power is desired. 
By consulting Tables II and III in com- 
bination, one can determine the limit of 
magnification for a given radiographic prob- 
lem. Anatomical parts which can be 
closely approximated to the radiographic 
film (such as teeth, fingers, and toes) toler- 
ate theoretically extremely large magnifica- 
tion, but the speed of fine-grain films adapt- 
able to such degrees of enlargement is too 
low to be useful. A practical compromise 
is the use of single-coated dental film or 
type M industrial x-ray film for the radio- 
graphic exploration of small anatomical 
parts, to be described later. This permits 
a useful linear enlargement of X10. Ra- 
diographs of parts of the body which re- 
quire the use of screens for their demonstra- 
tion do not permit an enlargement greater 
than X 2. 

An entirely different problem is posed by 
the radiographic method of enlargement. 
Here the magnification is achieved by in- 
creasing the object-film distance, and the 
magnification is the result of the divergence 
of the x-ray beam. According to the law 
of similar triangles, the magnification is X 2 
when the object-film distance is equal to 
the object-target distance. Any point of 
the radiographed object will then appear on 
the film at least as large as the focal spot of 
the tube. Since the smallest focal spot 
available at present for this purpose meas- 
ures 0.3 mm. in width, no useful enlarge- 
ment is possible with this method beyond a 
twofold magnification. This method has 
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the advantage, however, of being essen- 
tially independent of screen or film type. 
The 0.3 mm. focal spot tube is of great 
potential value also to the user of the pho- 
tographic enlargement method. Con- 
ventional radiographs taken with this tube 
may be magnified three times higher than 
if taken with the 1 mm. focus tube, under 
certain favorable conditions. It seems 
that the greater advantage of this tube lies 
in its adaptability to the photographic 
method or to a combination of both methods 
if its focal spot can be further reduced. At 
present, such a combination is impracti- 
cable, as shown on Figure 6. The low per- 
missible load of 15 ma. for twelve seconds 
at 80 kv.—which limits the usefulness of 
the radiographic enlargement method—can 
be overcome in the photographic method 
by reducing the target-film distance for 
conventional radiographs while a moderate 
gain in definition over the 1 mm. focus tube 
is retained. When one reduces the target- 
film distance, the radiographic effect in- 
creases according to the inverse-square 
law, whereas the geometrical unsharpness 
rises only in approximately linear propor- 
tion if the radiographed structure lies close 
to the film. By operating a low-power 
small-focus tube at a short target-film dis- 
tance, one can thus obtain, without loss of 
detail, shorter exposure times than with 
conventional tubes at conventional dis- 
tances. Moreover, British physicists have 
shown recently that the heat dissipation 
from a focal spot increases considerably if 
its size is reduced to near point dimensions 
(3). High-brilliancy tubes with focal spots 
of 0.1 X 0.01 mm. thus constructed have 
an inadequate total load at present (0.5 
ma. continuous operation) but seem to 
point the way to further development. 
Another way to obtain a near point 
source of x-rays for the purpose of produc- 
ing a radiographic enlargement is the use of 
a pinhole, as first described by Vallebona 
(13). Here the window of an x-ray tube 
containing a relatively large target is 
covered by a lead plate containing a pin- 
hole. All x-rays striking the object which 
is being radiographed seem to emerge from 
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this pinhole, producing the effect of an ex- 
tremely small source of radiation. The 
efficiency of this method is low because 
most of the radiation is absorbed by the 
lead plate, particularly if the pinhole is 
small. One of the authors (G.S.S.) used a 
standard commercial deep-therapy ma- 
chine containing a General Electric XPT 
tube with a focal spot of 6 X 26 mm. for 
this purpose. He obtained a threefold en- 
larged radiograph of the dry skeleton of a 
foot through a pinhole less than 0.5 mm. 
in diameter with an exposure time of 3 
seconds (163 kv., 21 ma., Eastman Blue 
Brand film, Patterson Par Speed screens). 
The lead plate containing the pinhole was 
placed in the filter holder of the tube, which 
facilitated centering. A more efficient 
pinhole tube is that of Moon (9), used by 
him for electronic amplification but prob- 
ably adaptable to image enlargement. 

Any of the above-described methods is of 
value to the physician only if it can be ap- 
plied to radiography of living human be- 
ings, and if it yields information that can- 
not be obtained from conventional radio- 
graphs. It was necessary, therefore, not 
only to determine the limit of optically use- 
ful magnification that can be reached with 
present-day equipment but also to evaluate 
the diagnostic possibilities that a given en- 
largement might offer. 

Figures | and 2 show that a useful tenfold 
enlargement of radiographs is possible if 
the examined anatomical part is a small 
one.” It was found that single-coated 
Eastman “‘periapical regular’’ dental film 


* Fletcher and Rowley (5) have published an eight- 
fold enlargement of a radiograph of an ankle as their 
greatest enlargement. This approaches the limit of 
permissible geometrical unsharpness for so large an 
anatomical part (see Table III). From its reproduction 
it is impossible to judge whether its sharpness is ade- 
quate. 


and Eastman double-coated industrial type 
M film are well suited to this purpose. 
These film types require about 6 times the 
exposure necessary for the Eastman Blue 
Brand film used without screeas, if devel- 
oped in regular x-ray developer. Promi- 
crol, a new ultrafine-grain developer manu- 
factured by May & Baker Ltd., Dagenham, 
England, was also used. It did not im- 
prove the speed of any of the films on which 
it was tried as compared to regular x-ray 
developer. While it reduced their grain 
size somewhat, this gain was more than 
outweighed by loss of contrast, an impor- 
tant factor limiting the degree of magnifi- 
cation. This loss of contrast could be 
counteracted in part by the use of high- 
contrast enlarging paper or intermediate 
transparencies, but this difficulty in- 
creased rapidly and beyond remedy with 
the degree of magnification. Type M 
film was found to possess greater contrast 
than the single-coated dental film. Its 
double emulsion proved to be less objec- 
tionable than anticipated. Stopping down 
the lens of the enlarger to a relative open- 
ing of f/18 or even f/72 overcomes in part 
the unsharpness arising from the thickness 
of the film base separating the two emul- 
sions. This practice is limited, however, 
because, while it increases the depth of 
focus, it reduces the numerical aperture of 
the enlarger lens and therewith its resolving 
power. Under extreme conditions optical 
coalescence of the film grain results there- 
fore. This causes the enlargement to 
show loss of detail and an apparent larger 
grain than it would if the lens diaphragm 
were left open. According to Abbe (1), 
the resolving power of a lens expressed in 
lines per millimeter for green light of 550 
millimicron wave length—and in approxi- 
mation also for white light—is 1,816 its 


Fig. 1. Tenfold direct photographic enlargement and actual size contact print (inset) of the radiograph 
of the terminal phalanx of the index finger of a normal 46-year-old male. Superimposition of the base of the 
terminal phalanx over the distal end of the middle phalanx creates a fine line of demarcation (arrows) which 
cannot be seen on the unenlarged original. This enlargement seems to reveal detail that cannot otherwise 


be recognized. 


Although the film grain is visible, indicating that the limit of useful magnification has been reached, the 
unsharpness of the enlargement appears to be lower than that in Fig. 3. This may be credited to the fact 
that the radiographic film used here contained a single emulsion only and that this emulsion was thinner 


than that of the No-screen film shown in Fig. 3. 


Technic: 1 mm. focal spot, 40 inches T.F.D., 35 kv., 100 ma., 4 seconds, No-screen, Kodak dental **peri- 


apical regular” single-coated film. 


4 


4 
3 


apy 


Fig. 2. Eightfold photographic enlargement and actual size contact print (inset) of a postero-anterior roent- 
genogram of the metacarpophalangeal joint of the same finger as shown in Fig. 1. The small rounded density 
(arrow) superimposed upon the head of the metacarpal bone can also be seen on the unenlarged contact print but 
might escape routine detection. Stereoscopic films showed it to represent a sesamoid bone. 

Technic: Same as film shown in Fig. 1. 
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numerical aperture. Table IV shows the 
relationship between effective aperture of 
the lens (from which the numerical aper- 
ture can be derived), resolving power, and 
maximal useful enlargement in approxi- 
mate figures. It demonstrates well the 
low limit of useful magnification obtainable 
through small lens openings. 

The use of low kilovoltage and filters did 
not produce any improvement of the radio- 
graphic contrast great enough to permit 
high magnification, although it prolonged 
the necessary exposure time undesirably. 
Removal of one of the two film emulsions 
after processing has been tried by others 
(5) in order to increase definition. This 
resulted in loss of contrast, however, em- 
phasizing again the inescapable role of this 
factor. 

Kodalith film produced a very fine grain 
even if processed in regular x-ray developer 
instead of in the special developer supplied 
by the manufacturer. (Promicrol fogged 
this film and had to be withdrawn from the 
processing of this particular emulsion.) 
The necessary exposure was so long here, 
however (e.g. 3,000 ma.-sec. for a finger tip), 
that motion of the patient caused an un- 
sharpness which cancelled any gain ob- 
tained from the high resolving power of 
this material. Further work with this film 
had to be limited to the radiographing of 
motionless anatomical phantoms. It seems 
thus that with a tenfold linear enlargement 
the approximate limit has been reached for 
our present-day equipment and materials. 

Whether or not smaller enlargements are 
of medical diagnostic value is as yet an un- 
answered question. Obviously a tenfold 
linear enlargement which represents a 100- 
fold planar enlargement will yield more in- 
formation than a twofold linear enlarge- 
ment which magnifies a given area merely 
fourfold. An enlargement of a radiograph 
is useful only if it reveals pathological con- 
ditions that cannot be recognized on the 
unenlarged film. Calcified Trichinae meas- 
ure 0.5 mm. and less. They escape radio- 
logical detection frequently. Radiograph- 
ing the masseter muscle on an intraoral 
film has been proposed for their demon- 


MAGNIFICATION OF RADIOGRAPHIC IMAGES 873 


TABLE IV: LENS APERTURE AND MAXIMAL USEFUL 
ENLARGEMENT IN ANY PHOTOGRAPHIC PROCEDURE 
BASED UPON A PERMISSIBLE UNSHARPNESS OF 0.3 MM. 


Effective 


Resolving Theoretical 

Aperture of Lens Power in Maximal 
of Enlarger Lines Useful 

(per mm.) Enlargement 

£/2.0t 455 
£/4.5 200 120 
£/6.3 145 x 100 
£/9 100 x 60 
£/18 50 xX 30 
£/36 25 xX 15 
£/50 18 
£/72 13 x 8 


* The effective aperture here is the distance between 
lens diaphragm and the radiograph to be enlarged di- 
vided by the diameter of the lens opening. In the case 
of a projection enlarger it approximates the diaphragm 
settings engraved on the lens barrel, i.e., the indicated 
f-number is slightly lower than the effective f-number. 
If the enlargement is higher than X 10 the error is less 
than 13 per cent, if the enlargement is greater than 
X 100 the error is less than 2 per cent. In the case of 
a copying camera no such simple correlation exists. It 
can be calculated however according to the following 
formula: 


Effective f-number = 
Indicated f-number X Lens-to-radiograph distance 


Focal length 


A large aperture will permit a magnification of 100 or 
more only if the correction of the lens is exceptional, 
i.e., if photomicrographic lenses are employed. Ordi- 
narily the aberrations of photographic lenses will limit 
useful magnification to X30 or less. Since these aberra- 
tions increase with the lens aperture, a compromise of 
using a medium large opening is generally advised 
(f/9-£/11, if it falls within the values required by the 


above table). 
+ £/2.0 applies to low-power microscope with 16-mm, 
lens of numerical aperture 0.25. 


stration. This method lends itself well toa 
linear enlargement of X 2 to X 4. The 
authors have not yet seensuchacase. De- 
tection of small foreign bodies in the eye is 
another obvious application of the method. 
The most urgent need for magnification is 
in connection with the recognition of mili- 
ary tuberculosis on chest films. Unfortu- 
nately the technical difficulties are particu- 
larly great here. 

Figures 4 and 5 indicate that it is pos- 
sible to obtain a twofold photographic en- 
largement of almost any good radiograph 
made on Kodak Blue Brand film or an emul- 
sion of similar characteristics even if taken 
with intensifying screens, provided that 
the screens are of the high-definition type. 
For work without intensifying screens, 
Kodak Blue Brand film is recommended in 
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Fig. 2. Eightfold photographic enlargement and actual size contact print (inset) of a postero-anterior roent- 
yenogram of the metacarpophalangeal joint of the same finger as shown in Fig. 1. The small rounded density 
(arrow) superimposed upon the head of the metacarpal bone can also be seen on the unenlarged contact print but 
might escape routine detection. Stereoscopic films showed it to represent a sesamoid bone. 

Technic: Same as film shown in Fig. 1. 
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numerical aperture. Table IV shows the 
relationship between effective aperture of 
the lens (from which the numerical aper- 
ture can be derived), resolving power, and 
maximal useful enlargement in approxi- 
mate figures. It demonstrates well the 
low limit of useful magnification obtainable 
through small lens openings. 

The use of low kilovoltage and filters did 
not produce any improvement of the radio- 
graphic contrast great enough to permit 
high magnification, although it prolonged 
the necessary exposure time undesirably. 
Removal of one of the two film emulsions 
after processing has been tried by others 
(5) in order to increase definition. This 
resulted in loss of contrast, however, em- 
phasizing again the inescapable role of this 
factor. 

Kodalith film produced a very fine grain 
even if processed in regular x-ray developer 
instead of in the special developer supplied 
by the manufacturer. (Promicrol fogged 
this film and had to be withdrawn from the 
processing of this particular emulsion.) 
The necessary exposure was so long here, 
however (e.g. 3,000 ma.-sec. for a finger tip), 
that motion of the patient caused an un- 
sharpness which cancelled any gain ob- 
tained from the high resolving power of 
this material. Further work with this film 
had to be limited to the radiographing of 
motionless anatomical phantoms. It seems 
thus that with a tenfold linear enlargement 
the approximate limit has been reached for 
our present-day equipment and materials. 

Whether or not smaller enlargements are 
of medical diagnostic value is as yet an un- 
answered question. Obviously a tenfold 
linear enlargement which represents a 100- 
fold planar enlargement will yield more in- 
formation than a twofold linear enlarge- 
ment which magnifies a given area merely 
fourfold. An enlargement of a radiograph 
is useful only if it reveals pathological con- 
ditions that cannot be recognized on the 
unenlarged film. Calcified Trichinae meas- 
ure 0.5 mm. and less. They escape radio- 
logical detection frequently. Radiograph- 
ing the masseter muscle on an intraoral 
film has been proposed for their demon- 


MAGNIFICATION OF RADIOGRAPHIC IMAGES 


873 


TABLE IV: Lens APERTURE AND MAXIMAL USEFUL 
ENLARGEMENT IN ANY PHOTOGRAPHIC PROCEDURE 
BasED UPON A PERMISSIBLE UNSHARPNESS OF 0.3 MM. 


Effective 


Resolvin Theoretical 

Aperture of Lens Power ~~ Maximal 
of Enlarger Lines Useful 

Sa (per mm.) Enlargement 

£/2.0t 455 X270 
£/4.5 200 x 120 
£/6.3 145 x 100 
£/9 100 x< 60 
50 xX 30 
£/36 25 x 15 
£/50 18 x ii 
£/72 13 x 8 


* The effective aperture here is the distance between 
lens diaphragm and the radiograph to be enlarged di- 
vided by the diameter of the lens opening. In the case 
of a projection enlarger it approximates the diaphragm 
settings engraved on the lens barrel, i.e., the indicated 
f-number is slightly lower than the effective f-number. 
If the enlargement is higher than X10 the error is less 
than 13 per cent, if the enlargement is greater than 
X 100 the error is less than 2 per cent. In the case of 
a copying camera no such simple correlation exists. It 
can be calculated however according to the following 
formula: 


Effective f-number = 
Indicated f-number X Lens-to-radiograph distance 


Focal length 


A large aperture will permit a magnification of X 100 or 
more only if the correction of the lens is exceptional, 
i.e., if photomicrographic lenses are employed. Ordi- 
narily the aberrations of photographic lenses will limit 
useful magnification to X30 or less. Since these aberra- 
tions increase with the lens aperture, a compromise of 
using a medium large opening is generally advised 
(f/9-£/11, if it falls within the values required by the 


above table). 
+ £/2.0 applies to low-power microscope with 16-mm, 
lens of numerical aperture 0.25. 


stration. This method lends itself well toa 
linear enlargement of X 2 to X 4. The 
authors have not yet seensuchacase. De- 
tection of small foreign bodies in the eye is 
another obvious application of the method. 
The most urgent need for magnification is 
in connection with the recognition of mili- 
ary tuberculosis on chest films. Unfortu- 
nately the technical difficulties are particu- 
larly great here. 

Figures 4 and 5 indicate that it is pos- 
sible to obtain a twofold photographic en- 
largement of almost any good radiograph 
made on Kodak Blue Brand film or an emul- 
sion of similar characteristics even if taken 
with intensifying screens, provided that 
the screens are of the high-definition type. 
For work without intensifying screens, 
Kodak Blue Brand film is recommended in 
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preference to No-screen film as shown on 
Figure 3, because of its finer grain (see 
Table II). It permits a threefold photo- 
graphic enlargement provided that un- 
sharpness due to movement or geometrical 
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image magnification are now practical: 
radiographic and photographic. 

2. Radiographic methods employing a 
0.3 mm. focal spot tube for the taking of 
enlarged radiographs permit a maximal 


factors is sufficiently small. Viewing such useful linear enlargement of X2. This 


Fig. 3. Actual size contact print and twofold direct photographic enlargement of a 
film of the hand of a 56-year-old man with painful clubbing of the fingers, without respira- 
tory symptoms, for nine months prior to this examination. Pulmonary osteoarthropathy 
had been suspected for some time on clinical grounds, but x-ray confirmation could not be 
obtained, and repeated chest films (elsewhere) had been reported as normal. Finally 
pulmonary osteoarthropathy was diagnosed from films of the femora and from the film 
here reproduced, on the basis of the duplication of the cortex of the first metacarpal bone. 
Close scrutiny of previous and present chest films then revealed a suspicious area in the 
right upper lobe of the lung. Resection of this lobe confirmed the diagnosis of broncho- 
genic carcinoma. The cortical new bone apposition was recognized on the unenlarged 
original film. However, the fine line separating the normal cortex from the layer of new 
bone cannot clearly be seen on the actual size print but is obvious on the enlargement. 

Technic: 1 mm. focal spot; 40 inches T.F.D.; exposure conventional; Kodak No- 
screen film used without screens. The coarse grain and the thickness of the emulsion of 
this film produce an unsharpness here which indicates that the maximum useful magni- 
fication has been exceeded. The limit of useful enlargement lies probably closer to X 1.5 
than to X2. The film grain contributes less to the unsharpness of this roentgenogram 
than the diffusion of light passing through the two comparatively thick emulsions of this 
No-screen film. 


x-ray films through a magnifying reading 
glass affording a twofold magnification is 
usually also quite effective. A fourfold 
magnification can be obtained by the use of 
a textile Joupe but its visual field is so re- 
stricted that it will seldom be accepted by 
the radiologist. 


CONCLUSIONS 
he 1. Two principal methods of roentgen 


limit of magnification is inherent in the 
method. 

3. This radiographic method is, at pres- 
ent, limited to those parts of the body 
which can be completely immobilized, be- 
cause the small capacity of the available 
tubes necessitates long exposure times. 

4. A photographic enlargement of X2 
is possible for radiographs of almost all 
body parts taken with conventional equip- 
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Fig. 4. Calcified anterior cerebral artery, an incidental finding in a 67-year-old woman with an untreated car- 
cinoma of the breast with skeletal metastases. No cerebral symptoms or osseous skull lesions were present at the 
time of this examination. Palliative radiotherapy was instituted after this study. 

A. Actual size contact print. B. Direct photographic enlargement, X1.6. C. Indirect photographic enlarge- 


ment, X1.6. D. Indirect minification, X 1.6. 


The calcified vessel can best be seen on the minified picture, D. The gain in contrast on this picture outweighs 
apparently any advantage that can be obtained from magnification here, as shown in B and C. 
Technic: 1 mm. focal spot; 40 inches T.F.D.; Patterson Par-Speed screens; 16:1 Bucky grid; DuPont 508 


film; exposure conventional. 


ment, provided that the effective size of the 
focal spot of the x-ray tube is no larger than 
2 mm. and provided that high-definition 
screens or a No-screen technic are used. 

5. In order to obtain a twofold enlarge- 
ment, neither method is necessary. The 
viewing of a film through a reading glass 
suffices. 

6. The photographic enlargement 
methodisat present theonly method not lim- 
ited to the above-stated degree of magni- 
fication. The maximal useful linear photo- 
graphic enlargement of radiographs of the 


living human that can be obtained by this 
method with present day equipment is ap- 
proximately X10. With the develop- 
ment of faster fine-grain films or more pow- 
erful fine-focus tubes, higher magnifica- 
tions will be possible in the future. 

Gerhart S. Schwarz 


622 W. 168th St. 
New York 32, N. Y. 


ADDENDUM (17, 18) 


In recent months evidence has accumulated that 
the effectiveness of Bucky and other grids is con- 
siderably reduced when used in conjunction with 
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Fig. 5. Indirect twofold photographic enlargement of the lateral roentgenogram of the skull of a three-and- 
a-half-year-old boy with convulsions since birth, retarded development, and blindness. Serum agglutina- 
tion against Toxoplasma was positive. The flake-like brain calcifications, as well as the curvilinear densities 
in the thalamic regions, are thought to be caused by toxoplasmosis. The subarachnoid sulci are outlined by 
air which was introduced for the purpose of encephalography. The coarse grain of the screen reduces the 


merits of this enlargement. 


Technic: Conventional (random film taken from the files of the X-ray Department). 


radiographic magnification. This is caused by the 
large object-film distance necessary for production of 
an enlarged image by this method. It has been re- 
ported even that grids reduce the quality of the re- 
sulting image and are therefore undesirable for 
radiographic magnification (Garnes). The authors, 
however, find that grids definitely improve the 
quality of radiographic enlargements. 

Experiments (to be reported at a later date) are 
in progress which seem to indicate that the position 
of the grid relative to the patient has to be altered 
if radiographic enlargements are to be made, To be 


more effective, the grid should not be approximated 
to the film, as is conventionally the case, but on the 
contrary should be brought closer to the patient in 
order to increase the obliquity with which scattered 
radiation strikes the grid! The problem is a geo- 
metrical one. 

It is fortunate that part of the scattered radiation 
originating in the patient is absorbed by the air 
space created by the large object-film distance. In 
our experience this does not suffice, however, for dis- 
pensing with grids if optimal contrast is desired. 
This is particularly true in skull radiography. 
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Fig. 6. Combination of radiographic and photographic magnification. Enlargement of the sella in a 37-year-old 
male due to a chromophobe adenoma of the pituitary gland. The lesion had been present for approximately eight 
years and had responded well to x-ray treatments. 

Actual size contact print of conventional roentgenogram of skull. 

B. Actual size contact print of a roentgenogram bearing a twofold magnified image of the same skull, obtained 
with the radiographic enlargement method by means of a fine-focus tube. 

C. Twofold direct photographic enlargement of film B, representing a total magnification of X 4. 

View C fails to reveal any more detail than does view B. It displays noticeable unsharpness, demonstrating the 
fact that a twofold radiographic enlargement is not capable of further magnification if taken with a focal spot no 
smaller than 0.3 mm in diameter. 

Technic: Film A: Conventional lateral radiograph of skull. Film B: Radiographic enlargement produced 
with the 0.3 mm. focus tube, Patterson Par-Speed screens, Ansco X-ray film, 48 inches T.F.D_, object-film distance 
eg no grid. 85 kv. 15 ma.,4 seconds. Film C: Obtained by placing a section of film B in the photographic 
enlarger. 


REFERENCES zeichnenden Verstarkungsschirm (Rubra-Folie). Rént- 
ng genpraxis 4: 568-571, July 1932. 
1. ApBe: Quoted by Rayron, W. B., in Medical 3. DeBarr, A. E., anp MacArrnuur, Sum- 


Physics, page 742. Chicago, Year Book Publishers, marized Proceedings of the Conference on High Inten- 
1944. sity X-ray Beams, London, April 1950. Brit. J. Ap- 
2. Cnanrraine, H.: Uber einen neuen scharf plied Physics 1: 305-317, 1950. 


4 
+ 
n 
ir 


S78 ARTURO GILARDONI AND GERHART S. SCHWARZ December 1952 


4. EncGstr6m, A., AND Linpstr6m, B.: The Prop- 
erties of Fine-Grained Photographic Emulsions Used 
for Microradiography. Acta radiol. 35: 33-44, 1951. 

5. FLetTcuer, D. E., anp Row.ey, K. A.: Radio- 
graphic Enlargements in Diagnostic Radiology. Brit. 
J. Radiol. 24: 598-604, November 1951. 

6. FRANTZELL, A.: Soft Tissue Radiography. 
Acta radiol., Suppl. 85, 1951. 

7. GrtLarpon1, A.: Agrandissement radiologique 
et optique. Presented at the 1* Congrés des Médecins 
Electroradiologistes de Culture Latine et 8° Congrés des 
Médecins Electroradiologistes de Langue Francaise, 
Bruxelles, July 1951. 

8. HartTMann, J. H.:  Verstarkerfolien, ihre 
Beurteilung und Eigenschaften. Fortschr. a. d. d. 
R6ntgenstrahlen 43: 758-776, June 1931. 

9. Moon, R. J.: Amplifying and Intensifying 
Fluoroscopic Image by Means of Scanning X-ray Tube. 
Science 112: 389-395, Oct. 6, 1950. 

10. Moreau, S.: Des avantages de l’agrandisse- 
ment des certains cliches radiographiques. Bull. Soc. 
radiol. d. France, 10: 46, 1922 

11. Moreav, S.: Les agrandissement en radio- 
graphie. Bull. Soc. radiol. d. France 21: 164-166, 1933. 


12. Morcan, R. H.: An Analysis of the Physical 
Factors Controlling the Diagnostic Quality of Roentgen 
Images. Am. J. Roentgenol. 62: 870-880, December 
1949. 

13. VALLEBONA, A.: Studio di un metodo di micro- 
radiografia. Liguria med. No. 12, 1928. 

14. VAN DER Puaats, G. J., AND FONTAINE, J.: Les 
applications de la technique d’agrandissement radio- 
logique aux affections articulaires chroniques. J. de 
radiol. et d’électrol. 32: 249-255, March-April 1951. 

15. VAN DER Pvaats, G. J., AND FONTAINE, J.: Les 
applications de la technique d’agrandissement radio- 
logique aux affections articulaires chroniques. J. belge 
de radiol. 34: 203-219, 1951. 

16. Zrer, E. A.: Methodische Bemerkungen und 
Beitrage zur direkten R6ntgenvergrésserung. Fort- 
schr. a. d. Geb. d. Réntgenstrahlen 75: 292-302, Sep- 
tember 1951. 

17. Srevenson, W. E.: Value of an Ultra-Fine 
Focal Spot in Radiology. Cathode Press 9(2): 16-18, 
Spring 1952. 

18. Garnes, G.: Direct Exposure Enlargement 
Techniques Utilizing Fractional-focus X-ray Tubes. 
X-ray Technician 23(5): 323-328, 365, March 1952. 


SUMARIO 


La Ampliacién de las Imagenes la Roentgenologia Clinica y sus Limites 
ctuales 


Hoy dia contamos con dos grandes 
técnicas que resultan factibles para la 
ampliacién de las imagenes roentgeno- 
légicas: la radiografica y la fotografica. 

Las técnicas radiograficas, que emplean 
un tubo de 0.3 mm. de punto focal para 
tomar radiografias ampliadas, permite un 
aumento lineal util maximo X 2. Ese 
limite de la ampliacién es inherente en la 
técnica. Este método radiografico se 
limita, por ahora, a la reproduccién de 
partes comparativamente delgadas o radio- 
lucientes del cuerpo, si va a evitarse el 
movimiento, a causa de la poca capacidad 
de los tubos disponibles. 

Es possible obtener una ampliacién 
fotografica X 2 de las radiografias de casi 
cualquier parte del cuerpo, tomadas con 
los aparatos corrientes, con tal que no 


exceda de 2 mm. el tamafio efectivo del 
punto focal del tubo de rayos X y con tal 
que se utilicen pantallas que permitan 
definicién excelente o técnica sin pantalla. 

A fin de obtener aumento al doble, no se 
necesita ninguna de esas técnicas, bas- 
tando con observar la radiografia a través 
de una lente de aumento. 

El método fotografico de ampliacién es 
hoy dia el finico que no esta limitado al 
aumento mencionado. Con este método, 
la maxima ampliacién lineal {itil foto- 
grafica de radiografias de seres humanos 
vivos que puede obtenerse con los aparatos 
actuales es de unos X 10. Al elaborarse 
peliculas mds rapidas de grano fino o 
tubos mas poderosos de foco delicado, 
sera posible conseguir en el futuro au- 
mentos mayores. 


= 


Military Field X-Ray Equipment 


HAROLD I. AMORY, COL., M.C., U. S. ARMY?, and SCOTT W. SMITH, Ph.D.* 


HE PURPOSE OF this paper is to inform 
Te medical profession of the present 
status of military field x-ray equipment 
and of the current concept of military 
roentgenology. Since the termination of 
World War II, many physicians, both 
civilian and military, have freely contrib- 
uted suggestions, valuable time, and 
guidance to a recently completed develop- 
ment program. This communication will 
serve as a progress report to these workers 
and will show that many of their sugges- 
tions and recommendations have been 
incorporated in the new line of field units. 
Characteristics of the units, which make 
them suitable for military operations over- 
seas, will be discussed, and the major items 
will be described and illustrated. 


HISTORY 


The difficulty of fully anticipating re- 
quirements in a military situation is well 
known. Since actual needs and future 
changes in concepts cannot be predicted, 
those engaged in planning must make 
decisions based on past experience and 
the best available technical. and profes- 
sional advice (1). At the outset of World 
War II, it was believed that foreign body 
localization would constitute the major 
portion of the radiological work in forward 
areas and that fluoroscopy would be the 
method of choice (2, 3,6). It was planned 
to supply films and processing equipment 
only to fixed type hospitals where con- 
ventional x-ray equipment would be avail- 
able. This was due, to a large extent, 
to an anticipated film shortage. Mobile 
surgical hospitals were to use fluoroscopy 
exclusively and were equipped only with a 
fluoroscopic foreign body localization table, 
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an x-ray generator, and a darkroom tent. 
It was estimated that only 10 per cent of 
the activities in evacuation hospitals would 
be radiographic. General hospitals were 
to be equipped with conventional 100- 
and 200-ma. radiographic and fluoroscopic 
units designed for the civilian market. 

Contrary to original planning, fluoros- 
copy did not supplant radiography even 
in the most forward echelons. Films, 
processing chemicals, cassettes, and grids 
were demanded and supplied. The per- 
manent record afforded by the film was 
considered necessary, and the surgeons 
wished to see the films rather than attempt 
to visualize the condition from a written 
report of the fluoroscopic examination 
(4, 5). Perhaps because of advances in 
the control of infection and of the more 
rapid evacuation of casualties to rear 
echelons, foreign body localization did 
not assume the importance anticipated, 
and most medical officers felt that the 
removal of foreign bodies should be done 
in rear areas. 

In an attempt to improve facilities for 
radiography, many radiologists improvised 
rigid plywood tops for the foreign body 
localization table which was designed to 
support only astandard Army litter. They 
also, whenever possible, obtained Bucky 
diaphragms and other accessories to im- 
prove film quality. 

DEVELOPMENT PROGRAM 

Following the war, several meetings were 
held in which representatives from mili- 
tary, medical, technical, and commercial 
groups studied the problem of improving 
x-ray equipment for military use. The 
desirability of such characteristics as light- 
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ness of weight, ruggedness, simplicity, and 
the use of standardized components had 
been recognized for some time. Out of 
these conferences came a more specific 
formulation of the requirements and a 
recommendation for the establishment of a 
long-range development program for the 
design and production of a special stand- 
ardized line of military x-ray equipment 
available for use in future emergencies in 
any theater of operation. 

Funds for carrying out the program were 
made available by the Office of The Sur- 
geon General, and the National Bureau 
of Standards was entrusted with its techni- 
cal supervision. The actual development 
of the equipment was carried out by x-ray 
equipment manufacturers, either under 
contract or on their own initiative. Asa 
culmination of the four-year program, 
prototype models of most of the required 
equipment have now been completed and 
standardized. In several instances such 
models were submitted by more than one 
company and the one best suited was 
chosen for standardization. Certain de- 
veloped items, minus many military fea- 
tures, have been placed on the market 
with permission of the sponsoring agencies. 
This was a material factor in stimulating 
tooling for mass production. 

The basic unit developed for mobile 
medical installations is a very lightweight 
15-ma., 85-kv.p. generator with a light- 
weight two-position radiographic and fluo- 
roscopic table with Bucky diaphragm. 
A radiographic and fluoroscopic motor- 
driven hydraulically tilted table was de- 
signed for fixed type hospitals. This 
table has a simplified spot-film device and 
a reciprocating Bucky diaphragm, and is 
used with a floor rail mounted tube stand, 
rotating anode tubes, and a full-wave 
rectified 100-ma., 100-kv.p. x-ray generator 
of unique design. 


PHYSICAL CHARACTERISTICS 


Environmental conditions encountered 
during military operations necessitate spe- 
cial design and characteristics for x-ray 
equipment. All items must withstand 
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transportation and storage at tempera- 
tures ranging from —50° F. to +150° F., 
as well as wide ranges in humidity. Such 
conditions require rust-proofing, fungicidal 
treatment, and use of materials not im- 
paired by extreme climatic changes. Due 
to rough handling of equipment during 
wartime operations, exceptional rigidity 
is required, and specially designed pack- 
aging arrangements are necessary to afford 
protection against shock, moisture, and 
corrosive agents. Projecting parts and 
parts that may become detached and lost 
should be kept at a minimum. It must 
be possible to assemble, disassemble, pack, 
and unpack quickly all field x-ray units. 
Tools for emergency repair and sufficient 
spare parts, together with adequate in- 
structions, should be provided to facilitate 
repair under field conditions. Standardi- 
zation and interchangeability of all parts, 
such as shock-proof cable terminals and 
x-ray tube inserts, must be achieved. 
Another basic requirement of design and 
specification of military field x-ray units 
is that they shall permit the manufacture 
of components or complete units by any 
competent x-ray equipment company in 
order to provide alternate sources of 
supply. These components, made by dif- 
ferent manufacturers, must be interchange- 
able as well as designed to facilitate mass 
production under wartime pressure. 

Since the power available in theaters 
of operation is normally supplied by engine 
generators, special design is necessary to 
best utilize such power sources. In field 
operations, water supply is often inade- 
quate for conventional film processing. 
This imposes certain design limitations 
on conditioning equipment and necessi- 
tates development of special processing 
technics requiring minimum quantities 
of water. 


PROFESSIONAL CHARACTERISTICS 


The medical attention given the soldier 
in overseas operations must be on a par 
with that obtainable at home. In order 
to furnish such high-grade medical care, 
professional personnel must have facilities 
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comparable to those normally available, 
with only such modifications as are neces- 
sitated by military requirements. 

In fixed hospitals, combination radio- 
graphic and fluoroscopic units may closely 
resemble large commercial units. These 
units require only such changes as will 
facilitate shipping, assembly, disassembly, 
repair and replacement of worn or dam- 
aged parts. The radiologists of fixed 
hospitals will require films of highly diag- 
nostic quality as well as facilities for a 
wide range of diagnostic procedures. For 
such installations, horizontal radiography 
and vertical radiography with cassette 
changer are necessary. The tube stand 
should permit rotation for stretcher radiog- 
raphy behind the table, and permit use 
of the horizontal beam for decubitus 
radiography. Instantaneous _ spot-film 
radiography, including use of a compres- 
sion cone, is now considered an essential 
part of a diagnostic unit and is included 
in the present design. The table should 
be designed to permit fluoroscopy from 
a 10° Trendelenburg to the vertical posi- 
tion, with motor drive of sufficient power to 
angulate the table with the patient in 
place. The capacity of the fluoroscopic 
tube should permit continuous fluoroscopy 
at 85 kv.p. and at least 3 ma. 

Equipment for mobile hospitals (or 
medical installations) is much lighter and 
of a more simple design, since at times it 
must be moved quickly and, in some in- 
stances, by hand. To achieve this mobil- 
ity, some sacrifice of function is necessary, 
but this class of equipment nevertheless 
provides for essential diagnostic proce- 
dures. It should allow for vertical and 
horizontal radiography and fluoroscopy, 
without provision for spot-film radiography, 
but need not include intervening posi- 
tions. A rigid table top, which can be 
changed from the horizontal to the vertical 
position by hand, as well as a Bucky dia- 
phragm, is necessary. Provision must be 
made for non-stereoscopic and non-Bucky 
chest radiography, and for stretcher and 
decubitus radiography. 

For highly mobile situations, the 15-ma., 


MILITARY FIELD X-RAy EQUIPMENT 


Fig.1. A. Assembled 15-ma., 85-kv.p. portable field 
X-ray unit. 


85-kv.p. tube transformer head, control, 
and tube stand without the field table may 
be hand-carried. These lightweight units 
would be especially useful with the newly 
developed self-processing film packs of the 
Land-Polaroid type. Since the base of 
the tube stand is equipped with casters, 
it may also be utilized as a bedside unit 
in fixed installations. 


SPECIFIC ITEMS OF EQUIPMENT 


1. The lower-powered x-ray unit, suf- 
ficiently light to allow hand portability, 
was designed for highly mobile use with 
the lightweight table and for bedside use 
with a simple tube stand. This unit is 
shown in Figure 1A-1D. The transformer 
contained in the tube head is conserva- 
tively rated at 85 kv.p. and 15 ma. and 
has a continuous fluoroscopic rating of 
5 ma. at 85 kv.p. The oil-immersed sta- 
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Fig. 1. B. . Blower-cooled tube transformer head showing the large oil expansion chamber. C. Control for the - 


portable unit. 


Fig. 1. D. Portable tube stand packing arrangement. 


tionary anode tube has a 2.3 mm. focal lightweight table and the portable tube 
spot, and the housing is designed so that stand. The mounting base for cones will 
the tube insert can be readily replaced. accommodate all cones used with the field 

The blower-cooled tube head is of equipment, and has a 0.5 mm. aluminum 
rounded contour to facilitate positioning. filter and a slot to accommodate addi- 
Its yoke allows attachment to both the _ tional filters. 
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Fig. 2. Lightweight two-position field x-ray unit arranged for radiography with 15-ma., 85-kv.p. generator. 
Fig. 3. Lightweight table arranged for vertical fluoroscopy. 


The lightweight unit control has a line 
adjuster switch allowing operation from 
90 to 240 volts, 50 or 60 cycles A.c., and 
requires 2 kv.a. power. All knobs and 
switches are recessed. Meters are rubber 
mounted and covered with transparent 
plastic to prevent damage. Neon lights 
are used to indicate when line current is 
on and when the heat storage capacity of 
the tube head has been reached. 

The control is arranged for operation at a 
fixed value of 15 ma. for radiography and a 
variable current of from 3 to 6 ma. for 
fluoroscopy. In contrast with the field 
unit of World War II, the components 
within this control are made fully acces- 
sible for servicing by removal of only four 
screws. The fuses are of the plug-in 
type and can be replaced from the outside 
of the control. Circuits are provided for 
operation of the simplified lightweight 
reciprocating Bucky diaphragm. A fila- 
ment voltage stabilizer and interconnect- 
ing cables with quick-disconnect terminals 
are additional unusual features in this type 
of equipment. 

The light portable tube stand is con- 
structed of a cast aluminum base, equipped 
with large casters, and a double tube column 
which supports the hand-cranked elevat- 


ing mechanism of the tube carriage. The 
tube column, fixed against rotation at its 
base, increases stability and provides suffi- 
cient vertical adjustment for aligning the 
tube head under litters and over hospital 
beds. The tube stand is packed in one 
chest, and the tube head, control, cables, 
and accessories in another. Both are 
sufficiently lightweight to allow hand 
transportation. 

2. The lightweight field table has the 
unusual feature of forming its own packing 
case, thus eliminating the necessity for 
special packaging. This table provides 
for horizontal and vertical fluoroscopy, for 
horizontal radiography with a Bucky 
diaphragm, for lateral radiography with- 
out moving the patient, and for stretcher 
radiography. It is also arranged for verti- 
cal chest radiography by use of a separate 
wall tunnel or the tilting panel of the table 
unit. Figure 2 shows the table arranged 
for radiography; Figure 3 shows it ar- 
ranged for vertical fluoroscopy. 

The front panel of the table, used as 
the top of the packing case, is of rigidized 
aluminum construction with lead protec- 
tion over the center third of the panel. 
The base of the table, containing the box- 
shaped part in which the base of the tube 
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Fig. 4. Lightweight table arranged for horizontal 
fluoroscopy, showing cross and longitudinal travel car- 
riage mounted in packing case base. 


stand rides to provide for longitudinal and 
transverse motion, serves as the packing 
chest into which components can be packed 
securely. Figure 4 is a view of this ar- 
rangement. The spring counterbalanced 
tube column breaks in the middle for ease in 
packing and supports the tube carriage 
and the fluoroscopic screen arm. The 
reciprocating Bucky, weighing only about 
20 pounds, is of simplified design and slides 
along rails which form a part of the table 
framework. The plywood table panel is 
arranged to slide along the table for about 
2 feet to provide for additional table cover- 
age. The panel is also arranged to tilt 
into the vertical position at the foot end 
of the table for vertical fluoroscopy. The 
tube mounting bracket and the fluoro- 
scopic screen are pivoted to allow the tube 
unit to be placed under or over the table. 
The spring counterbalanced fluoroscopic 
screen is arranged in such a way that the 
counterbalance is effective for horizontal 
fluoroscopy only. The mounting bracket 
for the rotating anode tube used with the 
100-ma. x-ray unit is interchangeable with 
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that of the 15-ma. tube head, thus materi- 
ally extending the range of usefulness of 
the lightweight table. With the table 
panel removed, a stretcher may be placed 
on the table frame for stretcher radi- 
ography, or the tube stand may be rotated 
180° for stretcher radiography at the rear 
of the table. 


Fig. 5. Complete field table and 15-ma., 85-kv.p. gener- 
ator packaged. 


The construction of this unit is such 
that assembly, or disassembly and pack- 
ing for transportation, can be done in less 
than fifteen minutes. Special attention 
has been given to making the unit rugged. 
Field tests, in which the table unit was 
repeatedly dropped from a moving truck 
without seriously affecting its usefulness, 
have proved the unit’s ruggedness of 
construction. Figure 5 shows the equip- 
ment packed for shipment. 

3. Figure 6 shows the hydraulic motor- 
driven tilt table, tube stand, rotating 
anode tube, and 100-ma., 100-kv.p. x-ray 
unit, and Figure 7 shows the tilt table 
arranged for vertical fluoroscopy and spot- 
film radiography. This tilting fluoroscopic 
and radiographic table and tube stand are 
fabricated of steel. The design, however, is 
such that the table may be constructed of 
either aluminum or steel. An hydraulic 
motor-driven mechanism tilts the table 
at controlled variable speeds, and pro- 
vides for a range of position from 10° 
Trendelenburg to vertical. The table is 
equipped with a reciprocating Bucky 
diaphragm of the conventional type and a 
simplified manually operated spot-film 
tunnel. This spot-film tunnel is equipped 


| 
> 
| PR 
thre 
. 


Fig. 6. Hydraulic motor-driven tilt table, tube stand, rotating anode tube with 100-ma., 100-ky.p. 
x-ray unit. 
Fig. 7. Tilt table arranged for vertical fluo, »scopy and spot-film radiography. 
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Fig. 8. Sulfur hexafluoride gas-filled 100-ma. trans- 
former and reusable packing case. 


with a 12 X 12-inch moisture- and fungus- 
proof all-plastic fluoroscopic screen, and 
is arranged to make one, two, or four 
radiographs on a single 8 X 10-inch film. 
A compression cone and a removable grid, 
which may be used for either radiography 
or fluoroscopy, are provided. A _ foot 
rest and shoulder support, compression 
device, and other accessories are also 
supplied with the table. The floor rail 
of the tube stand is attached to the table 
for rigidity and the tube column is weight 
counterbalanced and arranged to rotate 
about its axis. It is provided with an 
automatic stereoscopic shift for vertical 
chest radiography and pivots to obtain 
the longitudinal stereoscopic shift. The 
tube carriage provides for cross-table 
shift and is arranged so that the tube can 
be angulated about either of two axes. 

4. The 100-ma., 100-kv.p. transformer 
unit differs from conventional equipment 
in that it utilizes a gas, sulfur hexafluoride 
(SF,), as an insulating medium instead 
of the conventional transformer oil, thus 
saving about 150 pounds in weight. This 
non-inflammable, odorless, non-toxic gas 
has approximately five times the density 
of air and has the further advantage that 
its insulating properties are not greatly 
affected by slight contamination with air. 
The gas is used at atmospheric pressure 
so that the usual problems of high-pressure 
containers are not encountered. If the in- 
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sulating gas is lost and a new supply is 
unavailable, transformer oil may be used 
as the insulating medium. Figure 8 shows 
the transformer unit with its reusable 
packing case. 

The four rectifying valve tubes utilized 
in the transformer are designed for use 


Fig. 9. Control and packing case for 100-ma., 100-kv.p. 
unit. 


in gas and are sufficiently rugged that they 
may be left in place during transportation. 
The transformer is, therefore, ready for 
immediate operation upon connection with 
the control and tube units. In case of 
damage to valve tubes, the transformer 
can be used with two valves for half-wave 
operation, and without valves for self- 
rectification at reduced ratings. 

The control unit shown in Figure 9 
utilizes aluminum wherever possible to 
reduce weight, and is equipped with re- 
cessed carrying handles so that it can be 
carried short distances by two persons. 
For maximum accessibility, the rear panel 
is removable, exposing the major compo- 
nents of the control. The two side panels 
are likewise removable, permitting easy 
access to accessory circuits. The inter- 


connecting cables, between transformer 


and control, are equipped with quick- 
disconnect terminals which can be at- 
tached to the control without removing 
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the panels. A fluoroscopic timer, with a 
range of five minutes, and a synchronous 
timer, having a range of one-twentieth to 
fourteen seconds, are provided. The kilo- 
voltage is adjustable in 2-kv. steps from 
40 to 100 kv., and the technic selector 
provides for three fixed values of current, 
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Fig. 10. Cassette storage chest. 


100 ma., 50 ma., and 25 ma., and a fluoro- 
scopic position with adjustable milliam- 
perage. The kilovoltage selector is direct- 
reading in kilovoltage, regardless of the 
milliamperage selected, both for the radio- 
graphic kilovoltages and for fluoroscopy. 
The control panel is illuminated from both 
sides through translucent plastic covers, 
with a white light for radiography and a 
red light for fluoroscopy. The combina- 
tion kilovolt meter and line compensator 
meter is provided with detachable leads 
to permit its use as a test meter for servic- 
ing and trouble shooting. A duplex con- 
venience outlet for 115 volts, a.c., located 
at the rear of the control is provided for 
use in servicing. 

Since this control and the 100-ma., 
100-kv.p. gas-insulated transformer will 
be used with the lightweight field table in 
mobile situations, it is necessary that pro- 
vision be made for operation on power 
generated by gasoline engines. The pres- 
ent line of engine generators available for 
medical use is of the regulated type in 
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which there may be a delay of up to three 
seconds upon sudden application of the 
x-ray load before the voltage and frequency 
of the alternating current power become 
stable. Thus, for short exposures, the 
radiographic effect will not be strictly 
proportional to the duration of the ex- 
posure. In order to avoid this voltage 
instability, provisions have been made in 
the control for the momentary introduction 
of a dummy load prior to exposure. Like- 
wise, the fluctuation in frequency of the 
engine generator necessitates the utiliza- 
tion of a non-sensitive electronic filament 
voltage stabilizer. 

5. The rotating anode tube unit is so 
constructed that transportation and storage 
at temperatures as low as —50° F. are 
allowed. It is also designed to operate 
properly both with the large tilting table 
and with the lightweight field table. The 
tube unit, cooled by means of a blower, 
is equipped with an extensible measuring 
scale. The tube insert has a solid tung- 
sten disk with a 1.5 mm. focal spot, an 
anode heat storage capacity of 72,000 heat 
units, and is rated at 100 kv.p. 100 ma. 
for five and a half seconds. The tube unit 
includes the housing and has a heat storage 
capacity of over a million heat units, and a 
cooling rate of 25,000 heat units per minute, 
with the blower in use. It therefore has 
ample capacity, with a large safety factor 
for all technics possible, and the small 
focal spot permits high quality radiography. 
The tube housing is equipped with stand- 
ardized shock-proof cable terminals, thor- 
oughly tested and accepted as Federal 
Standard, as well as for Department of 
Defense use. Standardization of com- 
ponents, including tube inserts as well 
as shock-proof cable terminals, may prove 
to be one of the most important accom- 
plishments of the military x-ray equipment 
program. 

6. The following accessory items have 
been developed for use with the field equip- 
ment: 

(a) Figure 10 is a view of the chest 
provided for the temporary storage of 
loaded cassettes in the radiographic room. 
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Fig. 11. Film storage and loading bin with extensible 
shelves. 


This storage chest, equipped with an 
effective spring-counterbalanced lid, may 
also be used as a packing case in trans- 
portation. To reduce weight, it is pro- 
vided with only enough lead to protect 
films from scattered radiation. 

(6) Figure 11 shows the combination 
film storage and loading bin, equipped with 
hinged shelves which can be used to extend 
the working space of the unit top. A 
folding cassette rack is provided at the 
back, and the space below the film bin is 
available for storage. 

(c) The film dryer utilizes recirculating 
heated air to make the most efficient use 
of heat in drying films. By uniform dis- 
tribution of the air flow over the films, 
drying time has been reduced to a normal 
value of less than forty minutes for 18 
films, without the use of wetting agents. 
The dryer is constructed of aluminum- 
clad plywood to provide adequate strength 
and sufficient lightness. 

(d) The cassette pass box, for the trans- 
fer of cassettes between the radiographic 
room and the dark room, is of a design 
similar to commercial units, but is equipped 
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with carrying handles, and is arranged for 
installation into the darkroom tent wall. 
(e) The darkroom tent is of an um- 
brella type, the framework of which folds 
into a compact unit, and is arranged to 
accommodate either of two types of cover- 
ing. One heavier weatherproof covering 
is used when the tent is employed for film 
processing; a lighter opaque canvas cover- 


Fig. 12. Stainless steel processing tank and detached 
water-conditioning unit. 
ing is used for fluoroscopy. The tent has 
no floor and can be folded without the 
difficulty of eliminating trapped air which 
was inherent in the World War II model. 
Where a floor is required, it can be con- 
structed locally. Adequate blowers are 
used in obtaining forced ventilation through 
light-proof sleeves. Similar sleeves are 
used for bringing electrical circuits and 
plumbing into the tent. Light-tight zip- 
pers are provided in each corner of the tent, 
so that it is possible to fold any one or all 
of the walls up onto the tent roof. This 
feature is especially useful when the tent 
is used for both fluoroscopy and radiog- 
raphy, and when it is necessary to move 
litter patients into the tent. The walls 
can be folded out of the way for radio- 
graphic use, and quickly unfolded and 
zipped together for fluoroscopy. A zipper 
opening is also provided for the installa- 
tion of the cassette pass box. A3 X 3-foot 
curtain maze permits access to the dark- 
room tent during operation. Rings and 
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loops are attached to the inner parts of the 
tent roof and walls for various electrical 
circuits, which can thus be quickly in- 
stalled and held out of the way. 

(f) The film-processing equipment (Fig. 
12) consists of a stainless steel processing 
tank equipped with two stainless steel 
solution tanks and a water-conditioning 
unit. The conditioner unit is suitable for 
outdoor operation and hence may be 
placed outside the darkroom tent. It 
operates at full capacity on 110 to 120 
volts, 60 cycles, and at 80 per cent of 
specified capacity on 50 cycles. The 
equipment may be used with or without a 
pressurized community water source. 

When operating without a community 
water supply and in an ambient tempera- 
ture of 100° F., the conditioner will cir- 
culate a minimum of 60 gallons of water 
per hour through the tank, and will reduce 
the temperature of the developer to 68° F. 
in less than ninety minutes, starting with 
solutions and water temperature of 100° F.; 
or it will increase the temperature of the 
developer to 68° F. in less than ninety 
minutes, starting with 45° F. 

When operating with a community water 
supply system and in an ambient tempera- 
ture of 100° F., the conditioner will cir- 
culate a minimum of 60 gallons of water 
per hour and will take an additional 15 
gallons of fresh water per hour from the 
community system. With the 100° F. 
ambient temperature and solutions and 
water at 100° F., the conditioner will 
reduce the developer temperature to 68° F. 
in less than one hundred and twenty 
minutes, or will increase the temperature 
to 68° F. in the same time, starting with 
solution and water temperature at 45° F. 

In an ambient temperature of 125° F., 
and starting with solutions and water at 
125° F. with no addition of new water, 
the conditioner will reduce the developer 
temperature to 68° F. in less than one 
hundred and eighty minutes, and after 
the developer temperature has reached 
68° F. it can be maintained in that range 
with the compressor operating for 80 per 
cent of the time. 
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Fig. 13. Folding protective screen. 


The conditioner cooler is an hermeti- 
cally sealed unit using Freon 12, and the 
condenser is forced air-cooled. The heater 
is an electric immersion type consuming 
about 1,500 watts. Thermostats for the 
heater and cooler are set for a 2° F. dif- 
ferential to reduce cycling. 

The tank is divided into four equal 
sections by three removable baffles so 
designed as to produce a cascade effect 
of water flow from one section to another. 
Two 5-gallon solution tanks are furnished 
which will fit into any section. The tank 
is provided with four hoses with quick 
couplers for interconnection between the 
tank and the conditioner unit. 

For high portability and use with air- 
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Fig. 14. Land-Polaroid processing unit. 


Fig. 15. Land-Polaroid processing unit open for insert- 


ing cassette containing exposed film pack. 


borne equipment, a special compact light- 
weight processing unit has been proposed. 
This unit would provide somewhat limited 
capacity with the use of 3-gallon instead of 
5-gallon insert tanks, and be slightly less 
efficient with circulating cooled or heated 
air as the means of conditioning the solu- 
tions. 

7. The protective screen shown in 
Figure 14 folds into three sections for easy 
transportation and has sufficient lead to 
provide protection against scattered radia- 
tion only. This screen measures 3 X 6 
feet and is equipped with an 8 X 10-inch 
lead glass, rubber shock-mounted window. 

8. The cassette changer is arranged 
for the shifting of 14 X 17-inch cassettes. 
It is adjustable in height and may be oper- 
ated either magnetically or manually. 
Since it will be supplied for only the fixed 


type hospitals, this unit will be similar to 
the usual commercial models. 

9. Several types of stereoscopes have 
been investigated and two show promise 
of sufficient portability and usefulness. 
One consists of prisms cemented together 
which may be held in front of the eyes to 
permit stereoscopic viewing of films. Al- 
though this type is sufficiently light and 
small to be carried in a pocket, some radiol- 
ogists have difficulty in using it. The 
second type, consisting of a set of simple 
mirrors installed in a frame which can be 
held in the hand, permits the stereoscopic 
image to be obtained more readily. This 
latter unit packs into a small case and may 
be easily carried by hand. 

10. The radiographic illuminators are 
of the usual type, employing fluorescent 
lamps, but are provided with translucent 
plastic fronts to eliminate breakage of 
glass. 

11. The Land-Polaroid process may 
be used in forward installations in lieu of, 
or while preparing, conventional film- 
processing facilities. This process uti- 
lizes special cassettes similar in size to 
the 8 X 10-inch conventional type, but 
adapted to hold a special pack of the Land 
process type. Following exposure of the 
film pack, the cassette is placed in an elec- 
trically operated processing device which 
withdraws the pack from the cassette, 
breaks the processing pod, and distrib- 
utes the chemical over the film. After 
one minute of development, the processing 
device is opened and the radiograph is 
immediately available for use. Figures 
14 and 15 show the Land-Polaroid process- 
ing unit and cassette. The cassette at 
present uses paper instead of transparent 
fim. A Land type transparent film, 
however, is being developed. Even though 
with paper only one intensifying screen 
is used, the exposures are not excessive 
for the technics for which this process is 
useful. It has the advantage of permitting 
the radiograph to be viewed within a few 
minutes after exposure without the neces- 
sity of the usual dark-room facilities. For 
extremities and certain other anatomical 


fa] r 
- 
4 
2) = 
Sy 
‘ 
} 


r 
1 


Vol. 59 Mivitary X-Ray EQUIPMENT S91 


parts, it produces excellent radiographs 
and permits operation of an x-ray unit 
under circumstances where more complete 
equipment could not be made available. 
While its use is of considerable importance 
under suitable circumstances, it will prob- 
ably never replace the conventional radio- 
graphic film. 


PACKAGING 


The emphasis in packaging has been 
placed on the primary function of provid- 
ing safe transportation. Provisions for 
the use of the packing material for furni- 
ture have been left to the ingenuity of the 
individual rather than compromise the 
effectiveness of the packing arrangement. 
Reusable plywood packing cases are sup- 
plied for equipment intended for fixed 
type hospital use. Special packaging ar- 
rangements have been worked out for 
mobile field equipment to provide protec- 
tion under adverse circumstances. 

Illustrative of the type of tests which 
field x-ray equipment is expected to with- 
stand are the rough handling tests given 
the field x-ray table. The base of this 
table forms the packing case for the various 
parts of the table, including a number of 
fragile elements such as the lead-glass- 
covered fluoroscopic screen and the Bucky 
diaphragm. Dropping the packed table 
unit from a large moving truck on to con- 
crete pavement several times constituted 
part of the testing. Upon completion of 
the tests, the unit was assembled and, 
although not in perfect alignment, it 
functioned satisfactorily and no parts were 
found to be broken. 


CONCLUSION 


Although the development stage of the 
program has been completed and the line 
of field x-ray equipment is in production, 
scrutiny of the units must be continued 
in order to carry out modifications re- 
quired to meet future advances in the 
X-ray equipment art and changing mili- 
tary requirements. Among such advances 
may be the use of phototiming for general 


radiography and electronic amplification of 
the fluoroscopic image. 

Sufficient testing has already been car- 
ried out to assure that various components 
of all units so far developed meet the phys- 
ical and professional requirements. Since 
the equipment was designed and con- 
structed for a specific purpose, it was not 
difficult to achieve such features as light- 
ness of weight, ruggedness, durability, 
and reliable performance. Had modi- 
fication of available commercial type units 
been attempted as the means of procuring 
field x-ray equipment, it would have been 
more difficult to attain such specific re- 
quirements as ease and simplicity of opera- 
tion, accessibility of components for serv- 
icing, and standardization of replacement 
parts. The specifications are of sufficient 
detail, and the design of such simplicity, 
that any component can be manufactured 
by more than one company provided the 
required monitoring is carried out to 
assure complete interchangeability. The 
problem of supplying replacement parts 
in the field has thus been greatly simplified 
by standardization. Although the equip- 
ment varies considerably in many respects 
from commercial units, nothing considered 
essential for high-quality radiography and 
fluoroscopy has been sacrificed. The radiol- 
ogist will, therefore, experience little dif- 
ficulty in his transition from civilian 
to military radiology. 
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SUMARIO 
Instalacidn Militar de Rayos X para Campajia 


Las condiciones en que se llevan a cabo 
las operaciones militares exigen instala- 
ciones roentgenolégicas de disefio y carac- 
teristicas especiales. Destacanse entre las 
iltimas el peso liviano, la solidez, la 
sencillez y el uso de partes uniformizadas 
que permitan intercambios y produccién 
en gran escala por diversos fabricantes 
bajo presién militar de guerra. 

En los hospitales fijos, los aparatos com- 
binados para radiografia y roentgenoscopia 
se parecen mucho a las grandes unidades 
comerciales, y no requieren mas modifica- 
ciones que las que faciliten el transporte, 
el montaje y desmontaje, las reparaciones 
y la reposicién de piezas desgastadas o 
averiadas. 


Los aparatos para hospitales de sangre 
(o puestos médicos) son mucho mas livia- 
nos y de disefio mas sencillo, pues a veces 
hay que mudarlos a la carrera y, en algunos 
casos, a mano. Para lograr esa movilidad, 
precisa algin sacrificio de funcién, pero 
esa clase de equipos permite, sin embargo, 
ejecutar los procedimientos esenciales de 
diagnéstico. 

También se toman disposiciones para 
atender a las peliculas en condiciones de 
campafia, conservacién de las radiografias, 
cambios de chasis, contemplacién estereos- 
cépica y resguardo. 

Ofrécense resefias pormenorizadas de los 
distintos articulos que comprende la ins- 
talacién. 
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The Mathematics of Statistics 


. For most of us, mathematics is a pain in 

the neck, and we avoid it whenever we can. 
We hire an expert to figure our tax. We 
trust the clerk to make the right change. 
We buy meat weighed on a computing 
scale and gasoline from a computing pump. 
We learned algebra in school, but we’ve 
forgotten it! What wonder that most of 
us neither use nor understand the mathe- 
matics of statistics, which deals with 
general tendencies and random differences. 
We'd be glad to forget this, too, if we’d 
ever learned it. Or perhaps we wouldn’t 
forget it, for there’s a good likelihood that 
we'd find frequent occasion to use it, which 
is certainly not true of algebra. 

Statistics deal with chances. It at- 
tempts to tell, from looking at a few pa- 
tients, what one could expect in 100 or 
10,000—from making a few measurements, 
what they would be if one hundred times 
repeated. Chances indicate the number 
of times one would encounter this or that 
in a large population. For me chances 
have no meaning unless there exists in 
reality, or in my imagination, a large pop- 
ulation or a large number of repetitions of 
the observation or the measurement in 
question. Ten per cent mortality means 
that 100 out of 1,000 die. But if a single 
person, in complete isolation, has the same 
disease, he either lives or dies, 100 per cent 
not 10 per cent. Since the physician deals 
with patients as individuals one at a time, 
statistical statements must always have a 
degree of unreality for him. To make 
them applicable to the real situation, he 
must in his imagination apply the same 
logic, arriving at the same advice, for many 
similar patients in the future. His aim is 
to end up his career with the largest num- 
ber of old patients still 100 per cent living 
and the fewest 100 per cent dead. 


The mathematics of statistics has been 
worked on by some of the finest brains of 
the last century. The theorems used in 
standard statistical calculations are an 
honest part of mathematics—are rigorously 
proved. This seems a paradox when we 
consider the uncertainty, or rather the ran- 
dom scattering of the data dealt with. The 
concept of randomness is actually of the 
essence. The most frequent blunder that 
destroys the trustworthiness of statistical 
evidence is non-random sampling. It is 
so natural to operate on those patients who 
are most promising for cure. A high per- 
centage of five-year cures put forward as 
proving that the operation is a good one 
may only prove that the surgeon was 
timid. The statistical conclusion was, in 
this imaginary instance, actually inserted 
into the data by the act of the investigator. 
That he did so innocently does not make 
the conclusions any more valid. When 
it is willful, and the stuff put into the sam- 
ple is gold, we call it ‘“‘salting.”’ 

There are other common blunders. One 
is to calculate everything in per cent. 
When the number of patients or measure- 
ments is small, the precision of tabular 
entries of 33 per cent and 67 per cent, 
e.g.,is spurious. If the number of patients 
is only 30, there is no possibility of 32 per 
cent or 34 per cent. One case more or 
one case less jumps the percentage up to 
37 per cent or down to 30 per cent. We 
are lucky, of course, if the man with 30 
patients to report and a slide rule doesn’t 
tabulate the above as 33.3 per cent. For 
small numbers, the reporting of the raw 
numbers, as 10 out of 30, not only gives 
the ratio, but also indicates the weight 
or credibility to be given to it. In other 
words, it carries more meaning with fewer 
words than when translated into per 
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cent. It also removes the temptation to literature without adding much to our 


average the percentages of several obser- 
vations, which can be very bad when one 
percentage is based on 1 case in 10, and 
another on 20 cases in 100. 

We readily grant the engineer his cal- 
culus but are supercilious about the stat- 
istician’s correlation coefficients. We are 
often heard to say: ‘“‘Statistics can prove 
anything!.”’ The engineer uses his cal- 
culus to guide his own actions and we 
merely ride across his bridge. But the 
statistician in the medical field is presenting 
calculations on which we expect to base 
our actions. Conscience demands that 
we examine critically not only the data 
but also the logic of the work-up of the 
data. If we have no understanding of 
the mathematical tools used we are balked 
of this. Our conscience hurts us and we 
do what human nature always tends to 
do—blame it on somebody else—the stat- 
istician most naturally. 

With a little knowledge of statistics, 
we readily become critical of the writer who 
reports a series of cases and claims too 
much. Less often scolded, but also cul- 
pable, is the one who claims too little. 
I’m not speaking of the one who ‘‘leans 
over backward’ to avoid unwarranted 
conclusions. I do not in fact condone the 
leaning either forward or backward. The 
only honest attitude, it seems to me, is 
bolt upright. What I am referring to 
here, however, is the failure to reveal all 
the meaning contained in the reported 
data through ignorance of the mathe- 
matical technics of extracting the full 
value. There lies the strength of sta- 
tistical methods, namely, that they are 
capable of extracting the value from a set of 
measurements, any one of which is recog- 
nized as unreliable. 

All of us use some statistical calculations, 
if only to compute the average—what the 
statistician calls the arithmetic mean. 
Most of us who are reporting our obser- 
vations, and reading other people’s, would 
profit by knowing and using more. 

Hundreds of reports of surgical and 
radiation results in cancer clutter the 


knowledge. Many concern so few pa- 
tients that no method of analysis could 
reveal much. Others are vitiated by will- 
ful or unconscious selection of patients. 
Nearly all present their results as_per- 
centage of five-year cures. This five-year- 
cure convention cheats us out of the in- 
formation contained in two-, three-, and 
four-year survivals. Life insurance actu- 
aries have well developed technics for 
squeezing the juice from these smaller 
oranges, and also for using the patients 
who are dead or lost track of before the 
five years are up. 

It has been suggested that when clini- 
cians plan to report their cancer cures, 
they fill out a data sheet for each patient 
and send them all to a central team of 
statisticians to be worked up into warrant- 
able conclusions. The investigator could 
hope at least to achieve increased mental 
security concerning the results published, 
and at most a considerable augmentation 
of the pertinent conclusions that his 
data will support. 

Radioactive isotopes are ‘“‘counted”, 
not “‘measured.’’ The counts are random. 
The capriciousness of the atom is “‘regu- 
larized”” by handling them not one at a 
time, but in groups. Statistics, quite 
elementary usually, supplies the method. 
It can also supply the method for ‘‘reg- 
ularizing’’ the capriciousness of the in- 
dividual patient. Now isotopes are in the 
highest fashion, and we may hope that 
they will lead statistics into better fashion 
as a mathematical discipline. 

We might even amend our high school 
curricula, and give as much time to sta- 
tistics as to quadratics. In fact, we could 
give up quadratics, for medical students 
and medical practitioners seldom have use 
for it even if they remember what they 
have been taught. They do often have 
use for statistical theory and method, and 
might well use it often enough to keep 
their hand in. They need it for under- 
standing whenever they read or write 
a paper embodying the results of clinical 
investigations. R. R. NEWELL, M.D. 
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SEVENTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 


The preliminary program of the Seventh Inter- 
national Congress of Radiology to be held in Copen- 
hagen, July 19-25, 1953, has been mailed to 12,000 
radiologists throughout the world. Any radiol- 
ogist failing to receive a copy should write to the 
Congress Office (Oster, Voldgade 10, Copenhagen K, 
Denmark), stating whether he prefers the English, 
French, German, or Spanish version. 

Briefly the program is as follows: 


General Meetings 
1. Potential Developments in Radiology 
2. Contrast Media in Diagnosis and _ Risks 
Associated Therewith 
3. Radioresistance 
4. Protection against Ionizing Radiations 
5. Uniformity in Therapeutic Cancer Statistics 


Section Symposia 
Diagnosis 
1. Angiocardiography 
2. Tumors of the Lung 
3. Osteochondrosis of the Spine 
4. Tomography 
Therapy 
1. Radioactive Isotopes in Medical Therapy 
2. Present Status of Radiotherapy in Benign 
Diseases 
3. The Radiation Syndrome 
4. Cancer of the Cervix Uteri 
Biology 
1. Chemotherapy of Cancer 
2. Isotopes in Biology 
3. Intracellular Radiation Action 
4. Pathogenesis of Leukemia 
Physics 
1. Recent Advances in the Diagnostic Applica- 
tions of the Fluorescent Screen 
2. Moving Field Therapy 
3. Integral Dose 
Technology 
1. Diagnosis with High-Voltage Rays 
2. The Photo-electric Timing of X-ray Exposures 
3. Rapid Serial Angiography 
4. High-voltage Particle Accelerators 


Potential members of the Congress are urged to 
enroll as early as possible. Applications for hotel 
accommodation should be sent on Form B to the 
Congress Office at the time of enrollment. 

Those proffering papers are requested to enclose 
three copies of their abstracts, which may be sub- 
mitted in English, French, or German (one lan- 
guage only). 

Members bringing cars are advised to indicate 
this on enrollment. 
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AMERICAN ROENTGEN RAY SOCIETY 


At the meeting of the American Roentgen Ray 
Society in Houston, Texas, September 23-26, 
Dr. Charles L. Martin succeeded to the Presidency. 
Officers elected for the forthcoming year are Dr. 
Harry M. Weber, Rochester, Minn., President-Elect; 
Dr. Frederick O. Coe, Washington, D. C., First 
Vice-President; Dr. Lester W. Paul, Madison, 
Wis., Second Vice-President; Dr. Wendell G. Scott, 
St. Louis, Mo., Treasurer; Dr. Barton R. Young, 
Philadelphia, Penna., Secretary. 


KANSAS RADIOLOGICAL MEETING 


The Kansas Radiological Society and the Radio- 
logical Society of Greater Kansas City will hold 
jointly their annual three-day meeting at the Univer- 
sity of Kansas School of Medicine, Feb. 16-18, 
1953. Guest speakers on the occasion will be: 
Isadore Lampe, M.D., University of Michigan; 
Edward B. D. Neuhauser, M.D., Children’s Hos- 
pital, Boston, Mass.; Simeon T. Cantril, M.D., 
Tumor Institute of Swedish Hospital, Seattle, 
Wash.; David Pugh, M.D., Mayo Clinic; I. 
Meschan, M.D., University of Arkansas School 
of Medicine. 


MINNESOTA RADIOLOGICAL SOCIETY 


The following new officers were elected by the 
Minnesota Radiological Society at a recent meeting: 
President, Dr. Malcolm B. Hanson of Minneapolis; 
Vice-President, Dr. C. Allen Good, Mayo Clinic, 
Rochester; Secretary-Treasurer, Dr. John R. 
Hodgson, Mayo Clinic, Rochester. 


NORTHEASTERN NEW YORK 
RADIOLOGICAL SOCIETY 

The newly elected officers of the Northeastern 
New York Radiological Society are: Dr. Joseph 
Rosenstein, President; Dr. I. J. Murnane, Vice- 
President; Dr. John F. Roach, Albany Hospital, 
Albany, Secretary-Treasurer. The Society meets in 
the Capital area on the second Wednesday of October, 
November, March, and April. An annual meet- 
ing will be held in May or June 1953. 


Letter to the Editor 


PROTECTION OF THE EMBRYO AGAINST 
RADIATION HAZARDS 


To the Editor ef Radiclogy 
Dear Sir: 


In reply to the comment by Dr. George W. 
Henry and to the editorial note by R. H. C.,' 


Letter to the Editor. Radiation Hazards from 
Diagnostic Studies. Radiology 59: 256, August 1952. 
Editorial Note, pp. 256-257. 
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on our paper, “Radiation Hazards to the Embryo 
and Fetus,’’? we wish to state the following: 

1. Dr. Henry writes that our “‘findings with mice 
graphically illustrate the caution radiologists must 
consider.”’ He rightly states that “‘it is an error to 
assume that the ‘dose-effect’ may be directly trans- 
posed from animals to man,"’ and we agree that 
“the amount of radiation required for damage in 
the latter is still unknown."’ We would add, how- 
ever, that, in view of this ignorance, it seems a 
wise precaution to try, whenever possible, to stay 
below the dose level proved hazardous by exten- 
sive animal experiments. There are at least some 
biological grounds, for example, the number of 
chromosomes, for guessing that the human embryo 
may be at least as radiosensitive as the mouse 
embryo. 

2. Both Dr. Henry and R. H. C. imply that 25r 
would not ordinarily be received by the patient in 
competent diagnostic practice. Dr. Henry cites 
his own radiation factors in support of this and R. 
H. C. lists four “‘bad judgments” which would have 
to be combined to allow a dose of 25 r. Nowhere 
in our paper did we claim any experience as to what 
proportion of the users of fluoroscopic equipment 
(not all of them radiologists) are considered to have 
“poor or insufficient training’ or to employ ‘‘poor 
technical methods."’ We simply stated that “25 r 
to the embryo falls within the range used in fluoros- 
copy.” A paper by Sonnenblick, e¢ al., was cited 
by us as one example of medical publications that 
support this statement. We do not understand why 
R. H. C. should claim that, in doing this, we have 
“stepped beyond” our “knowledge and experience.” 

Dr. Henry’s emphasis on the low doses received 
at a central depth of the pelvis in the course of 
taking x-ray films, and his remark about cosmic 
rays, are unfortunate in view of the fact that we 
cited only fluoroscope data. 

3. Dr. Henry apparently sees no possible course 
of action other than, on the one hand, completely 
denying women of child-bearing age ‘‘the use of 
necessary radiographic studies’ or, on the other, 
using the conventional precautions during a known 
pregnancy. R. H.C. ends his note with the general 
statement that ‘‘the crux of the matter still lies with 
the education and experience of the user of ionizing 
radiations.’ Each author thus misses or ignores 
the main point of our paper, which is to recommend 
a new precaution which involves additional educa- 
tion. This recommendation is that, since critical 
periods for the majority of gross abnormalities 
occur at a time when pregnancy may still be unsus- 
pected, hazardous irradiation should, whenever 
possible, be restricted to the two weeks following 
the last menstrual period, to preclude the possibil- 
ity of fertilization having taken place. It is this 


2? Russell, L. B., and Russell, W. L.: Radiation 
Hazards to the Embryo and Fetus. Radiology 58: 
369-377, March 1952. 


suggestion which we should like radiologists to 
consider and discuss. 
LIANE B. 
W. L. 
Biology Division 
Oak Ridge National Laboratory 


Books Received 


Books received are acknowledged under this 
heading and such notice may be regarded as recogni- 
tion of the courtesy of the sender. Reviews will 
be published in the interest of our readers and as 
space permits. 


RADIOLOGIC DIAGNOSIS OF THE LOWER URINARY 
Tract. By Donatp E. BEarb, M.D., Assistant 
in Urology, Emory University School of Medicine; 
Visiting Urologist, Grady Memorial Hospital, 
Atlanta, Georgia; E. Goopyear, 
M.D., Assistant in Urology, Emory University 
School of Medicine; Visiting Urologist, Grady 
Memorial Hospital, Atlanta, Georgia; H. STEPHEN 
WEENs, M.D., Professor and Chairman, Depart- 
ment of Radiology, Emory University School of 
Medicine; Radiologist, Grady Memorial Hospital 
and Emory University Hospital, Atlanta, Georgia. 
A volume of 144 pages with 280 illustrations. 
Published by Charles C Thomas, Springfield, 
Tll., 1952. Price $6.50. 


Post-GRADUATE LECTURES ON ORTHOPEDIC D1AcG- 
NOSIS AND INDICATIONS. By ARTHUR STEINDLER, 
M.D., F.A.C.S., Professor of Orthopedic Surgery, 
State University of Iowa, Iowa City, Iowa. 
Volume IV. Section A: Arthritis and Diseases 
of Muscles, Bursae, Tendons, and Fasciae. 
Section B: Deficiency and Degenerative Diseases 
of the Locomotor System. A volume of 312 
pages, with 276 illustrations. Published by 
Charles C Thomas, Springfield, Ill., 1952. Price 
$9.75. 


SYMPOSIUM ON PHYSIOLOGICAL EFFECTS OF RADIA- 
TION AT THE CELLULAR LeveL. Sponsored 
by The Biology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee, April 12-13, 
1951. A monograph of 233 pages, with 10 tables 
and 38 illustrations. Reprinted from Journal 
of Cellular and Comparative Physiology, Vol. 
39, Supplement 2, July 1952. Published by 
The Wistar Institute of Anatomy and Biology, 
Philadelphia, 1952. Available without cost to 
scientific investigators in the field of Radiation 
Biology. 


LEHRBUCH DER RONTGENOLOGISCHEN DIFFERENTIAL- 
DIAGNOSTIK. By WeRNER TESCHENDORF, KOln, 
Germany. Third Edition. BANp I. ERKRAN- 
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KUNGEN DER BRUSTORGANE. A volume of 954 
pages, with 1030 illustrations. Published by 
Georg Thieme, Stuttgart, 1952. Agents for 
U.S.A., Grune & Stratton, Inc., New York, N. Y. 
Price DM 129.— 


GYNAKOLOGISCHE STRAHLENTHERAPIE. INDIKA- 
TIONSSTELLUNG, METHODIK UND ARZTLICHE BE- 
TREUUNG. By Dr. Mep. RicHARD Kurt KeEpp, 
Apl. Professor fiir Geburtshilfe und Frauenheil- 
kunde an der Universitat Géttingen, with a 
foreword by Pror. Dr. HernricH Martius, Di- 
rektor der Universitats-Frauenklinik Géttingen. 
A volume of 232 pages, with 64 illustrations. 
Published by Georg Thieme, Stuttgart, 1952. 
Agents for U.S. A., Grune and Stratton, Inc., New 
York, N.Y. Price DM 26.— 


GRUNDLAGEN DER RONTGENDIAGNOSTIK UND RONT- 
GENTHERAPIE. By Pror. Dr. G. SCHULTE, 
Recklinghausen, AND Dr. F. KUHLMANN, Essen. 
Third Edition. A volume of 298 pages with 
331 illustrations. Published by Georg Thieme, 
Stuttgart, 1952. Agents for U. S. A., Grune & 
Stratton, Inc., New York, N. Y. Price DM 
29.70. 


LEHRBUCH DER RONTGENDIAGNOSTIK. By H. R. 
Scutnz, W. E. E. FRIEDL, E. UEHLIN- 
GER, with contributions by E. BRANDENBERGER, 
A. BRUNNER, U. Coccul, N. P. G. EDLING, J. 
Eccert, F. K. Fiscner, M. HoizMann, H. 
KRAYENBUHL, A. LinpBom, E. LinpGREN, G. A. 
Preiss, S. WELIN, AND A. ZUPPINGER. Fifth 
Edition, completely revised. 8. Lieferung: Innere 
Organe. A volume of 454 pages, with 559 illustra- 
tions, plus the title page, contents, and subject 
index to Lieferungen 5-8, and the author index 
of the entire work. Published by Georg Thieme, 
Stuttgart, 1952. Agents for U. S. A., Grune and 
Stratton, Inc., New York, N. Y. Price DM. 
96.— 


ANGIOQUIMOGRAFIA. ENSAIO DA SUA APLICACAO AO 
Estupo DA HemoprinAmica. By Dr. Ayres DE 
Sousa. Médico-Chefe de Servigo de Radiologia dos 
Hosp, Civis. A monograph of 250 pages, with 173 
illustrations. Published by Livraria Portugalia, 
Lisboa, 1951. 


Book Reviews 


ROENTGENOLOGY IN OBSTETRICS AND GYNECOLOGY. 
WILLIAM Snow, M.D., Chief Radiologist, Veterans 
Hospital and Consulting Radiologist, Willis- 
Knighton Memorial Hospital and Clinic, Shreve- 
port, La.; formerly Director of Roentgenology, 
the Harlem Hospital and the Bronx Hospital, 
New York, N. Y. Second edition. A volume 
of 364 pages with 305 illustrations. Published 
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by Charles C Thomas, Springfield, Ill., 1952. 
Price $10.50. 


Radiographic investigation of obstetric and gyne- 
cologic problems has in recent years assumed great 
importance. Dr. Snow published one of the first 
authoritative volumes in this field, Clinical Roent- 
genology of Pregnancy, in 1942. The Second 
Edition of that work appears under the more com- 
prehensive title given above and describes many re- 
finements in this application of radiology. 

The chapter on pelvimetry presents the most 
popular technics and discusses their advantages 
and disadvantages. The mechanisms and factors 
that influence position, engagement, and delivery 
are evaluated in such a way as to give the roentgenol- 
ogist a more thorough insight into the problems 
that confront the obstetrician. The sections on the 
diagnosis of fetal malformations and soft-tissue ab- 
normalities of pregnancy are among the most valu- 
able portions of the book. Recent studies on the 
evaluation of gynecologic problems are presented, 
with excellent reproductions, indicating the impor- 
tance of this type of procedure to all concerned. 
Thorough bibliographies are included where neces- 
sary. 

In format, this second edition differs markedly 
from the original work. It provides, also, more 
pleasurable and informative reading. 


PHYSICAL FOUNDATIONS OF RapIoLoGy. By 
GLasseER, Professor of Biophysics, Head of De- 
partment of Biophysics, Cleveland Clinic Founda- 
tion, Cleveland, Ohio; Epita H. Qurmsy, Asso- 
ciate Professor of Radiology (Physics), College of 
Physicians and Surgeons, Columbia University, 
New York; Lauriston S. Tay.or, Chief, Atomic 
and Radiation Physics Division, National Bureauof 
Standards, Washington, D.C.; and J. L. WeEaATHER- 
wax, American Oncologic Hospital and Graduate 
School of Medicine, University of Pennsylvania, 
Philadelphia. Second Edition, revised and en- 
larged. A volume of 582 pages, with 58 tables, 112 
figures, and an Appendix including 11 Roentgen 
Ray Depth Dose Tables. Published by Paul B. 
Hoeber, Inc. (Medical Book Department of Harper 
& Brothers), New York, N.Y. Price $6.50. 


The excellence of this book has already been 
proved by the fact that the earlier edition underwent 
eight printings. The authors have revised the text 
to incorporate all the important portions of the 
First Edition and have added approximately 150 
pages to bring the work completely up to date. 
A great amount of progress was made in Radiology 
in the eight years between the two editions and this 
is covered in the Second Edition by various revisions 
of the old text and by the addition of two new chap- 
ters, on radioactive isotopes, and high energy ac- 
celerators and supervoltage generators, all of which 
are becoming more and more important to the radiol 
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ogist in his daily work. Many new tables are in- 
cluded, especially on radium dosage and on protec- 
tion. The chapters on measurement of x-ray 
quality and quantity have also been expanded. 

Approximately seventy new illustrations have 
been incorporated. Many of them present new 
information, while a few are replacements intended 
to convey information more clearly and quickly 
than before. 

The roentgen-ray depth dose tables in the Appen- 
dix are more extensive than they were previously, 
ranging from h.v.1. 1.0mm. Alto8.0mm.Cu. Also, 
determinations of depth dose of twice the number 
of surface areas are given, making possible direct 
reading without resort to interpolation calculations. 

The reader will find that in comparison with 
the First Edition, which was already excellent, the 
text is much more thorough in its coverage and 
more clarified in its presentation. This book has 
become the radiologist’s Bible and the Second 
Edition will serve to increase its usefulness and 
popularity. 


MALIGNANT DISEASE AND ITS TREATMENT BY 
Rapium. By Sir STANFORD CADE, K.B.E., CB., 
F.R.C.S., M.R.C.P., F.F.R. (Hon.), Surgeon, 
Westminster Hospital; Consulting Surgeon, 
Mount Vernon Hospital and Radium Institute; 
Lecturer in Surgery, Westminster Medical School 
and formerly Examiner in Surgery University 
of London; Member of the Council, late Hunterian 
Professor, Arris and Gale Lecturer and member 
of the Court of Examiners, Royal College of 
Surgeons of England; Hon. Member of the 
American Radium Society; Consultant in Surgery 
to the Royal Air Force. With a foreword by 
Str Ernest Rock CARLING, F.R.C.P., F.R.C.S., 
F.F.R., Consulting Surgeon and Vice-President 
Westminster Hospital. Second Edition, Volume 
IV. A volume of 544 pages, with 785 figures, 
many in color, and 215 tables. Published by 
John Wright & Sons, Ltd., Bristol, England, and 
the Williams & Wilkins Co., Baltimore, 1952. 
Price $12.50. 


This fourth volume of Cade’s ably written book 
on the natural history, diagnosis, pathology, and 
methods of treatment of cancer covers malignant 
tumors of the skin, kidney, testis, prostate, bones, 
soft tissue, lymphoid tissue, and intracranial struc- 
tures, as well as the leukemias. Again the wide 
knowledge of the author is demonstrated by the 
excellent coverage of all phases of his subject. In 
the preface, he states that successful treatment of 
malignant diseases depends on three factors: “a 
sound knowledge of the disease; a wise selection of 
the method of treatment; and accurate and skillful 
technique,” and again that “choice of the best method 
of treatment requires complete freedom from bias for 
any particular form of treatment... .”’ 

This volume, as well as the three preceding it, 


is a must for the physician who is engaged in the 
treatment of malignant growth. It should do much 
toward accomplishing the author’s ideal. 

The book is well bound and has an attractive 
format. An adequate index is included, covering 
all four volumes. The illustrations are profuse 
and of excellent quality. 


In Memoriam 


M. LOWRY ALLEN, M.D. 
1893-1952 


We record with sorrow the passing of Moore 
Lowry Allen on Aug. 2, 1952. For many years 
he had been handicapped by a cardiac ailment, 
but the end came suddenly and without premonitory 
warning, while he was at work in his office. With 
his death, not only Utah but national Radiology has 
lost a staunch protagonist whose place will be diffi- 
cult to fill. 

Lowry Allen was born in Mount Pleasant, Utah, 
April 3, 1893, the only son of Dr. Samuel H. and 
Ida May Lowry Allen. He received his preliminary 
scholastic training in Provo and Salt Lake City, 
Utah, attended the University of Maryland, and 
was graduated from the University of Pennsylvania 
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with honors in 1924. Following internship at the 
Polyclinic and Medico-Chirurgical and Children’s 
Hospitals of Philadelphia, he engaged in private 
practice in Winter Quarters and Clear Creek, Utah, 
from 1927 until 1931, when he received a fellowship 
in Radiology at the Hospital of the University of 
Pennsylvania. Upon completion of that training, 
in 1933, he became Radiologist of the Protestant 
Episcopal Hospital in Philadelphia and Associate 
in Radiology on the teaching faculty of the Univer- 
sity of Pennsylvania. In 1939 he resigned these 
appointments to open an office for private practice 
in Salt Lake City. 

When the University of Utah established a four- 
year course in the Faculty of Medicine, Dr. Allen 
was appointed the first Professor of Radiology, 
a position from which he retired in 1946. At 
various times he was Radiologist to the Utah Valley 
Hospital, Provo, the Geneva Steel Co., Geneva, 
Utah, and the Regional Office of the U. S. Veterans’ 
Administration in Salt Lake City. He was, as 
well, Consulting Radiologist to the Latter Day 
Saints Hospital, Salt Lake City, and Idaho Falls, 
Idaho, and the State Mental Hospital, Provo, Utah. 
During World War I he served as an enlistee in the 
Naval Hospital Corps, and during World War II 
as Radiologist of the Medical Advisory Draft Board 
for Utah. 

A member of the Church of Jesus Christ of Latter 
Day Saints, Dr. Allen was a missionary for the Church 
in Germany and in the United States, from 1913 until 
1916. 


Dr. Allen’s society memberships were legion. 
He was a Diplomate of the American Board of 
Radiology, Fellow of the American College of 
Radiology, and member of the Radiological Society 
of North America, American Roentgen Ray Society, 
Rocky Mountain Radiological Society, and the 
Utah State Radiological Society, of which he was a 
past-president. He was a member of the American 
Medical Association, Utah State Medical Associa- 
tion, and Salt Lake County Medical Society. He 
was Delegate from Utah to the Association of Ameri- 
can Physicians and Surgeons and President of the 
Utah Alumni Group of the University of Pennsyl- 
vania. He was also a member of the Utah Chapter, 
Sons of the American Revolution, of the Univer- 
sity Club, and the Ensign Club, Salt Lake City, 
serving the latter as president in 1949-50. 

A physician of positive and engaging personality, 
Dr. Allen was held in the highest esteem by the 
profession in Utah. He rarely missed a meeting 
of either the county or state medical organizations, 
and his counsel and advice, always based in deeply 
rooted conviction, received close attention and 
careful consideration. He was an ardent supporter 
of the private practice of medicine, particularly 
radiology. In his passing, our specialty has lost a 
devoted advocate who will be sorely missed. 

Dr. Allen is survived by his wife, the former Emily 
V. Stasinski of Philadelphia, and by four children, 
twin sons by a former marriage, Dr. Samuel M. Allen 
and Bradford H. Allen, and Myra E. and M. 
Lowry, Jr. Ancus K. Witson, M.D. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 


Editor’s Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RADIOLOGICAL SocrgETY OF NORTH AMERICA. Secretary- 
Treasurer, Donald S. Childs, M.D., 713 E. Genesee 
St., Syracuse 2, N. Y. 

AMERICAN Rapium Society. Secretary, John E. Wirth, 
M.D., 635 Herkimer St., Pasadena 1, Calif. 

AMERICAN ROENTGEN Ray Society. Secrefary, Barton 
R. Young, M.D., Germantown Hospital, Philadel- 
phia 44, Penna. 

AmerRICAN COLLEGE OF RaproLocy. Exec. Secretary, 
William C. Stronach, 20 N. Wacker Dr., Chicago 6. 

Section on Raprotocy, A. M. A. Secretary, Paul 
C. Hodges, M.D., 950 East 59th St., Chicago 37. 


Alabama 

ALABAMA RADIOLOGICAL Society. Secretary-Treasurer, 
J. A. Meadows, Jr., M.D., Medical Arts Blidg., 
Birmingham 5. 

Arizona 

Arizona RapDIOLocIcaL Society. Secretary-Treasurer, 
R. Lee Foster, M.D., 15 East Monroe, Phoenix. 
Annual meeting with State Medical Association; 
interim meeting in December. 


Arkansas 

ARKANSAS RaprioLocicaL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 

California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RapI- 
oLvocy. Secretary, Calvin L. Stewart, M.D., 2330 
First Ave., San Diego. 

East Bay Roentcen Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES Society. Secretary, John 
B. Hamilton, M.D., 210 N. Central Ave., Glendale 
3. Meets monthly, second Wednesday, Los 
Angeles County Medical Association Bldg. 

NorTHERN CALIFORNIA RADIOLOGICAL Society. Secre- 
tary, Richard C. Ripple, M.D., 1215 28th St., 
Sacramento 16. Meets at dinner last Monday of 
September, November, January, March, and May. 

Paciric RoentGen Society. Secretary, L. Henry Gar- 
land, M.D., 450 Sutter St., San Francisco8. Meets 
annually at time of California State Medical Asso- 
ciation convention. 

San Dreco RaproLocicat Society. Secretary, Rex 
Uncapher, M.D., 7720 Girard Ave., La Jolla. 
Meets first Wednesday of each month. 

San Francisco Raprovocicat Society. Secretary, 
I. J. Miller, M.D., 2680 Ocean Ave., San Francisco 
27. Meets quarterly, at the University Club. 

Sours Bay Rapiovocicar Society. Secretary, Ford 
Shepherd, M.D., 526 Soquel Ave., Santa Cruz. 
Meets monthly, second Wednesday. 


X-Ray Srupy or San Francisco. Secretary, 
Charles E. Duisenberg, M.D., Palo Alto Clinic, 300 
Homer Ave., Palo Alto. Meets third Thursday 
at 7:45, January to June at Stanford University 
Hospital, July to December at San Francisco Hos- 
pital. 


Colorado 

CoLorapo RapioLocicaL Society. Secretary, Wm. S. 
Curtis, M.D., 304 Republic Bldg., Denver. Meets 
monthly, third Friday, at University of Colo- 
rado Medical Center or Denver Athletic Club. 


Connecticut 
Connecticut STATE MeEpicat Society, SECTION on 
Rapiotocy.  Secretary-Treasurer, William A. 


Goodrich, M.D., 85 Jefferson St., Hartford 14. 
Meets bimonthly, second Wednesday. 


CONNECTICUT VALLEY RADIOLOGICAL SocreTy. Secre- 
tary, B. Bruce Alicandri, M.D., 20 Maple St., 
Springfield, Mass. Meets second Friday of Octo- 
ber and April. 


District of Columbia 

RADIOLOGICAL SECTION, DistRIcT OF COLUMBIA MEDI- 
cat Society. Secretary, U. V. Wilcox, M.D., 
915 19th St., N.W., Washington 6. Meets third 
Thursday, January, March, May, and October, at 
8:00 P.m., in Medical Society Library. 


Florida 

RapIoLocicaL Society. Secretary-Treasurer, 
A. Judson Graves, M.D., 2002 Park St., Jackson- 
ville. Meets in April and in November. 

GREATER Miami Rapro.ocicaL Socrety. Secretary, 
Maurice Greenfield, M.D., Ingraham Bldg., 
Miami. Meets monthly, third Wednesday, 8:00 
p.M., Veterans Administration Bldg., Miami. 


Georgia 

ATLANTA RaDIOLOGICAL Society. Secretary-Treasurer, 
Albert A. Rayle, Jr., M.D., 478 Peachtree St. 
Meets second Friday, September to May. 

Georcia RapioLocicaL Society. Secretary-Treasurer, 
Robert M. Tankesley, M.D., 218 Doctors Bldg., 
Atlanta. Meets in November and at the annual 
meeting of the State Medical Association. 

Ricumonp County Society. Secretary, 
Wm. F. Hamilton, Jr., M.D., University Hospital. 
Augusta. 


Hawaii 

RapIoLocicaL Society or Hawat. Secretary, Col. 
Alexander O. Haff, Tripler Army Hospital, Hono- 
lulu. Meets monthly on the third Friday, at 
Tripler Army Hospital. 
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Illinois 

CuicaGo RoENTGEN Society. Secretary, Elbert K. 
Lewis, M.D., 6337 S. Harvard Ave., Chicago 21. 
Meets at the University Club, second Thursday of 
October, November, January, February, March, 
and April at 8:00 P.M. 

RaproLocicaL Society. Secretary-Treasurer, 
Stephen L. Casper, M.D., Physicians and Surgeons 
Clinic, Quincy. 

ILLINoIs STATE MEDICAL SocrETy, SECTION ON RapI- 
oLtocy. Secretary, George E. Irwin, Jr., M.D., 
427 N. Main St., Bloomington. 


Indiana 

INDIANA ROENTGEN Society. Secretary-Treasurer, 
John A. Robb, M.D., 23 East Ohio St., Indian- 
apolis. Annual meeting in May. 


Iowa 


Iowa X-Ray Crus. Secretary, James McMillen, 
M.D., 1104 Bankers Trust Bldg., Des Moines. 
Meets during annual session of State Medical 
Society, and holds a scientific session in the Fall. 


Kansas 


Kansas RaproLocicaL Society. Secretary, Willis L. 
Beller, M.D., 700 Kansas Ave., Topeka. Meets 
in the Spring with the State Medical Society and 
in the Winter on call. 


Kentucky 

KENTUCKY RADIOLOGICAL Society. Secretary, Everett 
L. Pirkey, M.D., Louisville General Hospital. 
Meets monthly, second Friday, at Seelbach Hotel, 
Louisville. 

Louisiana 

ORLEANS Parish RaprioLocicaL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets second Tuesday 
of each month. 

SHREVEPORT RapioLocicaL CLus. Secretary, W. R. 
Harwell, M.D., 608 Travis St. Meets monthly 
September to May, third Wednesday. 


Maine 


Marne RaproLocicat Society. Secretary-Treasurer, 
Hugh Allan Smith, M.D., Eastern Maine General 
Hospital, Bangor. Meets three times a year— 
Spring, Summer, and Fall. 


Maryland 

BaLtrmmore City Mepicat Society, RADIOLOGICAL 
Section. Secretary-Treasurer, H. Leonard Warres, 
2337 Eutaw Place, Baltimore 17. Meets third 
Tuesday, September to May. 


Michigan 

Dgrroir X-Ray aNp Raprum Society. Secretary, 
James C. Cook, M.D., Harper Hospital, Detroit 1. 
Meets first Thursday, October to May, at Wayne 
County Medical Society club rooms. 


Minnesota 

MrnNEsoTA Society. Secretary, John 
R. Hodgson, M.D., The Mayo Clinic, Rochester. 
Meets in Spring and Fall. 


Mississippi 

MISSISSIPPI RADIOLOGICAL Society. Secretary-Treas- 
urer, John W. Evans, M.D., 621 High St., Jackson 
2, Miss. Meets monthly, third Tuesday, at 6:30 
P.M., at the Rotisserie Restaurant, Jackson. 


Missouri 

RADIOLOGICAL Socrety oF GREATER Kansas City. 
Secretary, Sidney Rubin, M.D., 410 Professional 
Bldg., Kansas City, Mo. Meets last Friday of 
each month. 

Str. Lours Socrety or Rapro.ocists. Secretary, Francis 
QO. Trotter, Jr., M.D., 634 North Grand Blvd., 
St. Louis3. Meets on fourth Wednesday, October 
to May. 


Nebraska 

NEBRASKA RaproLocicat Socrety. Secretary-Treas- 
urer, James F. Kelly, M.D., 1816 Medical Arts 
Bldg., Omaha. Meets fourth Thursday of each 
month at 6 P.M. in Omaha or Lincoln. 


New England 

New ENGLAND ROENTGEN Ray Society. Secreiary, 
Stanley M. Wyman, M.D., Massachusetts General 
Hospital, Boston 14. Meets monthly on third Fri- 
day, at the Harvard Club, Boston. 


New Hampshire 

New HAMPSHIRE ROENTGEN Society. Secretary, 
Albert C. Johnston, M.D., 127 Washington St., 
Keene. 


New Jersey 

Society OF NeW JERSEY. Secretary, 
Nicholas G. Demy, M.D., 912 Prospect Ave., Plain- 
field. Meets at Atlantic City at time of State 
Medical Society and midwinter in Elizabeth. 


New York 

BurFaLo RaproLocicat Society. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meets second Monday, October to May. 

CENTRAL New YorK ROENTGEN Socrgty. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St., 
Syracuse 2. Meets in January, May, October. 

Krncs County Rapro.vocicat Socrery. Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn 19. 
Meets fourth Thursday, October to April (except 
December), at 8:45 p.m., Kings County Medical 
Bldg. 

Nassau Society. Secretary, Joseph J. 
La Vine, M.D , 259 North Grand Avenue, Baldwin, 
N.Y. Meets second Tuesday, February, April, 
June, October, and December. 

New York Roentcen Socigty. Secretary, Harold 
W. Jacox, 622 W. 168th St., New York 32. 
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NORTHEASTERN NEW YoRK RADIOLOGICAL SOcIgTY. 
Secretary-Treasurer, John F. Roach, M.D., Albany 
Hospital, Albany. Meets in the capital area 
second Wednesday, October, November, March, 
and April. Annual meeting in May or June. 

ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, Robert J. Bloor, M.D., 260 Crittenden Blvd. 
Meets at Strong Memorial Hospital, last Monday 
of each month, September through May. 

WESTCHESTER Society. Secrelary, 
Walter J. Brown, M.D., Northern Westchester 
Hospital, Mount Kisco, N. Y. Meets third Tues- 
day of January and October and at other times as 
announced. 


North Carolina 

Socrety oF NorTH CaROLina. Secre- 
tary, Waldemar C. A. Sternbergh, 1400 Scott Ave., 
Charlotte 2. Meets in April and October. 


North Dakota 

NortH Dakota RaproLocicat Society. Secrelary- 
Treasurer, H. Milton Berg, M.D., Quain & Ram- 
stad Clinic, Bismarck. Meets in the Spring with 
State Medical Association and in the Fall or Winter 
on call. 


Ohio 

Onto State RapioLocicat Society. Secretary-Treas- 
urer, Willis S. Peck, M.D., 1838 Parkwood Ave., 
Toledo 2. Meets with State Medical Association. 

CEenTRAL OHIO RapioLocicaL Society. Secretary, 
Frank A. Riebel, M.D., 15 W. Goodale St., Colum- 
bus. Meets second Thursday, October, December, 
February, April, and June, 6:30 p.m., Columbus 
Athletic Club, Columbus. 

CLEVELAND RaproLocicaL Society. Secretary-Treas- 
urer, Mortimer Lubert, M.D., Heights Medical 
Center Bidg., Cleveland Heights 6. Meets at 6:45 
P.M. on fourth Monday, October to April, inclusive. 

Greater Cincinnati Society. Secre- 
tary-Treasurer, Harry K. Hines, M.D., 2508 Au- 
burn Ave., Cincinnati 19. Meets first Monday of 
each month, September to June, at Cincinnati 
General Hospital. 

Miami VaLiey RaproLocicat Society. Secretary, W. 
S. Koller, M.D., 60 Wyoming St., Dayton. Meets 
monthly, second Friday. 


Oklahoma 

State Rapiovocicat Society. Secretary- 
Treasurer, John R. Danstrom, M.D., Medical 
Arts Bldg., Oklahoma City. 


Oregon 


Orecon RapioLocica Sociery. Secretary-Treasurer, 
J. Richard Raines, M.D., Medical-Dental Bldg., 
Portland 5. Meets monthly, second Wednesday, 
October to June, at 8:00 p.m., University Club. 

Pacific Northwest 

Paciric NortHwest RapioLocicaL Society. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL Society. Secretary. 
Treasurer, James M. Converse, M.D., 416 Pine St., 
Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
George P. Keefer, M.D., American Oncologic Hos- 
pital, Philadelphia 4. Meets first Thursday of each 
month at 5:00 p.m., from October to May, in 
Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
Donald H. Rice, M.D., West Penn Hospital, Pitts- 
burgh 24. Meets monthly, second Wednesday, 
at 6:30 p.m., October to May, at Webster Hall. 


Rocky Mountain States 

Rocky Mountain RADIOLOGICAL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., 1037 Stuart 
Bldg., Lincoln, Nebr. 


South Carolina 

SoutH CAROLINA RADIOLOGICAL Society. Secretary- 
Treasurer. Henry E. Plenge, M.D., Spartanburg 
General Hospital, Spartanburg. Meets with State 
Medical Association in May. 


South Dakota 

RADIOLOGICAL Society oF SoutH Dakora. Secretary- 
Treasurer, Donald J. Peik, M.D., 303 S. Min- 
nesota Ave., Sioux Falls. Meets during annual 
mecting of State Medical Society. 


Tennessee 

MEMPHIS ROENTGEN CLuB. Secretary, John E. White 
leather, M.D., 899 Madison Ave. Meets first 
Monday of each month at John Gaston Hospital. 

TENNESSEE RapIoLocicaL Society. Secretary-Treas- 
urer, J. Marsh Frére, M.D., Newell Hospital, Chat- 
tanooga 2. Meets annually with State Medical 
Society in April. 


Texas 

Da.vas-Fort WortTH ROENTGEN Stupy CLus. Secre- 
tary, Claude Williams, M.D., Fort Worth. Meets 
monthly, third Monday, in Dallas odd months, 
Fort Worth even months. 

Houston Rapro.ocicat Society. Secretary, Frank M. 
Windrow, M.D., 1205 Hermann Professional 
Bldg. 

San RapioLocicaL Society. Sec- 
retary, Hugo F. Elmendorf, Jr., M.D., 730 Medical 
Arts Building, San Antonio 5, Texas. Meets at 
Brook Army Medical Center, the first Monday of 
each month. 

Texas Society. Secretary-Treasurer, 
R. P. O'Bannon, M.D., 650 Fifth Ave., Fort Worth. 
Next meeting Jan. 23-24, 1953, San Antonio. 


Utah 

State Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City 1. Meets third Wednesday, 
January, March, May, September, November. 
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Virgini 
VrrciniA Society. Secretary, P. B. Par- 
sons, M.D., 1308 Manteo St., Norfolk 7. 


Washington 

WASHINGTON STATE RADIOLOGICAL Society. Secretary- 
Treasurer, John N. Burkey, M.D., 555 Medical- 
Dental Bldg., Seattle. Meets fourth Monday, 
September through May, at College Club, Seattle. 


Wisconsin 

MILWAUKEE ROENTGEN Ray Society.  Secretary- 
Treasurer, Jerome L. Marks, M.D., 161 W. Wis- 
consin Ave., Milwaukee 1. Meets monthly on 
fourth Monday at the University Club. 


SecTION ON RapIoLoGy, STATE MEDICAL SOCIETY OF 
Wisconsin. Secretary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave., Milwaukee 2. Meets in 
October with State Medical Society. 


UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFER- 
ENCE. Meets first and third Thursday at 4 P.M., 
September to May, Service Memorial Institute. 

WISCONSIN RADIOLOGICAL Society. Secretary-Treas- 
urer, W. W. Moir, M.D., Sheboygan Memorial 
Hospital, Sheboygan. 


CANADA 


CANADIAN ASSOCIATION OF RaproLocists. Honorary 
Secretary-Treasurer, Jean Bouchard, M.D. Assoc. 
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Hon. Secretary-Treasurer, D. L. McRae, M.D. 
Central Office, 1555 Summerhill Ave., Montreal 26, 
Quebec. Meets in January and June. 

La SocrétE CANADIENNE-FRANGAISE D’ELECTROLOGIE 
ET DE RADIOLOGIE MEDICALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 


CUBA 
SocrEDAD DE RapIoLocia y Fisiorerapia pe CuBa. 
Offices in Hospital Mercedes, Havana. Meets 
monthly. 


MEXICO 
SociEDAD MEXICANA DE RapIoLocia FistoTerapia. 
General Secretary, Dr. Dionisio Pérez Cosio, Mar- 
sella 11, Mexico, D.F. Meets first Monday of 
each month. 


PANAMA 
SocrepaD RaDIOLOGICA PANAMENA. Secretary-Editor, 
Luis Arrieta Sanchez, M.D., Apartado No 86, 
Panama, R. de P. 


PUERTO RICO 
ASOCIACION PUERTORRIQUENA DE RapioLocia. Secre- 
tary, Jestis Rivera Otero, M.D., Box 3542 San- 
turce, Puerto Rico. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Uses of Nuclear Disintegration in the Diagnosis and 
Treatment of Brain Tumor. William H. Sweet. New 
England J. Med. 245: 875-878, Dec. 6, 1951. 

This paper reports several useful findings in the course 
of radioisotope studies at the Massachusetts General 
Hospital. 

(1) P** has been found to concentrate in brain 
tumors and to give the greatest differentials between 
tumor and normal brain in the widest variety of neo- 
plastic types. At twelve to forty-eight hours after in- 
jection of the isotope, even the most slowly growing, 
sparsely cellular and avascular gliomas have shown use- 
ful ratios of greater than 5:1, while more cellular or more 
vascular tumors have shown ratios even exceeding 
100:1. As P*® decays, it emits only beta particles, 
which travel but a few millimeters in tissue. Hence the 
introduction of an appropriately sensitive probe counter 
into the brain permits one to ascertain by the counting 
rate when neoplastic tissue is entered and what are its 
limits. A probe type of Geiger-Miiller counter designed 
by Dr. Charles Robinson for this purpose is described. 
The use of this instrument in defining tumor boundaries 
rests on such a firm basis that it now forms an integral 
part of the surgical treatment of many brain tumors. 

(2) Efforts have also been made to assist the pre- 
operative diagnosis and localization of brain tumors by 
detecting a concentration in them of an isotope emitting 
gamma rays that could penetrate the skull. The authors 
have used K**. This isotope, although it concentrates 
to a much higher degree in most brain tumors than the 
other gamma emitter used (I**! diiodofluorescein ), is 
also taken up by muscle. Unfortunately the medium- 
sized temporal muscles and the bulkier suboccipital 
muscles give rise to a curtain of gamma radiation out- 
side the tumors that may lie beneath them. For most 
tumors lying above the muscles, except for the slow- 
growing astrocytomas, the method appears useful. The 
author found a tumor smaller than a cherry in this 
fashion. The method was especially valuable in pa- 
tients whose brain tumors compressed the lateral ven- 
tricle so much that no air would enter it on attempted 
ventriculography and in other patients with misleading 
clinical signs. 

(3) A better method for external localization of 
brain tumors appears to be in the offing. Matter in- 
cluding living tissue has an annoying tendency to scatter 
gamma rays; hence the neoplastic energy of these rays 
at the surface of the scalp is considerably blurred. 
Special radiation occurs when a positron strikes an 
electron and the two particles are annihilated, 
giving rise to a pair of 0.51-mev gamma rays, which 
go Off in opposite directions. By means of a coin- 
cidence-counting circuit, only those pairs of gamma rays 
that are not scattered are registered. The beam can be 
recorded 28 a much narrower column when the pairs 
of annihilation gamgna rays from positrons are counted 
than when directional counting under similar circum- 
stances is tried with I", the radiation of which is 
similar in intensity to that of the annihilation gamma 
ray 
(4) Am attempt has also been made to utilize the 
enormous energy developed at nuclear disintegration 
to destroy unwanted cells. The tendency of certain 
isotopes to capture slow neutrons and break up, leaving 


large amounts of energy, was explored, since a beam 
of slow neutrons can be confined to a portion of the 
head. When a neutron is slowed down to speeds of 
the order of 2,200 meters per second, its energy at 
that velocity is not enough to ionize any atom it 
happens to meet by knocking off one of its orbital 
electrons. It reacts with matter chiefly when the 
nucleus of an atom captures it. The nuclei of living 
tissues have only a slight tendency to capture slow 
neutrons. This cannot be disregarded, however, 
because there are so many of them. Now, it is known 
that boron has an enormous capture cross section for 
slow neutrons. The high-energy large alpha particle 
that appears travels less than 15 microns in tissue, 
which means that its destructive effect is confined to 
a tiny zone in the immediate neighborhood of the cell 
containing the boron atom. The author believes 
that if one can put 50 micrograms of boron per gram 
of tissue into a brain tumor, with only 15 micro- 
grams of boron per gram of normal gray matter, the 
tumor will receive three times as much radiation as the 
brain. He has tried borax and finds that such levels 
are readily attainable in tumor without producing sig- 
nificant toxic effects and that differentials between 
tumor and brain of 3:1 and 28:1 occur in some rapidly 
growing gliomatous and carcinomatous lesions for a 
short interval up to the first half-hour after injection. 
He is not ready to comment on this work. 

This whole report is very interesting. It is good te 
see isotopes put to new medical uses. 

Five figures; 3 tables. 

Mortimer R. CaMIEL, M.D. 
Brooklyn, N. Y. 


A Pathognomonic Sign of Leakage of Cerebrospinal 
Fluid into the Subdural Space. A. A. McConnell. 
Irish J. M. Sc., November 1951, pp. 550-551. 

Cerebrospinal fluid cannot be absorbed anywhere 
except from the subarachnoid space over the con- 
vexity of the brain. If the arachnoid membrane be 
torn, the fluid escapes into the subdural space, where it 
remains indefinitely. This leakage is common in cases 
of closed head injuries and is therefore of medicolegal 
significance. It is seen with particular frequency in 
patients who are surviving a head injury but not 
recovering. Such accumulations are pathological and 
can produce or exaggerate post-traumatic symptoms, 
such as headache, lack of concentration, impairment 
of memory, dizziness, irritability, and the defeatist 
mentality so marked in some patients after head injury. 

The author describes a sign which he believes to be 
pathognomonic of leakage of cerebral spinal fluid into 
the subdural space. An encephalogram is taken 
immediately after the replacement of 120 c.c. of cere- 
brospinal fluid by an equal quantity of air by lumbar 
puncture. The air will be found to be diffusely dis- 
tributed in the ventricles and the subarachnoid chan- 
nels. An encephalogram taken twenty-four hours 
later will show the bulk of the air accumulated in the 
subdural space and a fluid level will be demonstrable. 
Of 19 patients submitted to encephalography, air 
was seen in the subdural space on the second day in 
17, and in all these the characteristic fluid was found 
at operation. 

That leakage of fluid inte the subdural space is 
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fairly common is indicated by a series of 212 cases 
coming to operation, in which it was found 101 times, 
while the number of patients with all types of intra- 
cranial hemorrhage was 102. 
Two roentgenograms. 
Mortimer R. M.D. 
Brooklyn, N. Y. 


Roentgenological Skull Measurements and Their 
Diagnostic Applications. Lewis L. Haas. Am. J. 
Roentgenol. 67: 197-209, February 1952. 

Roentgenograms of a series of 320 white European 
adults and a second series of 1,300 racially mixed 
patients at the University of Illinois Hospitals were 
studied to determine the normal limits of various skull 
diameters. In the first group the greatest length of 
the skull was measured; in the second, the longitudinal, 
vertical, and transverse diameter measurements were 
recorded. In the latter group the modulus and 
cephalic index were also computed. 

The greatest length diameter was measured as the 
distance from the glabella to the opisthocranion. A 
marked protrusion of the frontal sinus or of the occiput 
may render this evaluation more difficult. Moderate 
frontal protrusion is quite common; it was found in 
42 per cent of adult males in this series and in 4 per cent 
of the adult females. The average length in males 
is greater than in females in all age groups; the average 
male diameter measures 22.0 cm., the female average 
is 20.9 cm. Growth ceases in females around the 
fifteenth year, in males around the twentieth. 

The height of the skull was measured from the 
basion to the vertex. The average adult male height 
was 15.6 cm.; female, 15.4 cm. Neither sex showed 
significant increase after the twelfth year. 

Roentgenologic measurement of the skull breadth 
at the upper margin of the squamous suture, or slightly 
above it at the level of the stephanion, is of limited 
reliability. This measurement averages 4 to 8 mm. 
less on the anteroposterior view as compared with the 
postero-anterior. The enlargement by projection is 
greater for the breadth than for other diameters and is 
less uniform because of the more variable location of 
the greatest breadth. The average male adult skull 
breadth is 16.8 cm.; average female, 16.5 cm. 

The modulus, (L + H + Br)/3, is computed as 
17.8 for the average 21-year-old male and 17.5 for 
females of the same age. The skull growth is fastest 
in the first year of life, slows from the twelfth year on, 
and usually stops in the female around the eighteenth 
and in the male around the twenty-first year. The 
modulus is a better indicator of skull size than the 
single diameters, since opposite deviations of single 
diameters frequently, offset each other when the 
modulus is computed. 

The significance of the modulus is shown by the 
fact that in 6 of the 18 persons in this series with over- 
sized modulus, the length of the skull was within 
normal limits, and in 3 none of the diameters was 
above the upper limit. In 7 instances there was an 
increased length diameter but a normal modulus. 

The cephalic index (Br X 100/L) is rather charac- 
teristic of the shape of the skull. It gradually de- 
creases with age, since after the first year breadth 
increases less from year to year whereas the length 
increase is more significant. The average cephalic 
index for males over twenty-one years of age is 79.5; 
for females, 79.8. 


The author discusses over- and undersized skulls 
and their causes. Among the causes for abnormally 
large skulls are: disturbances of the pituitary gland; 
tumors of the sellar region; occlusive hydrocephalus 
secondary to intracranial tumors, developmental 
abnormalities, or adhesions; and increased thickness 
of the cranial bones as in acromegaly, Paget's disease, 
and fibrous dysplasia. Undersized skulls are due to 
any pathologic condition causing retardation of 
development, as cerebral agenesis, dwarfism, cranio- 
pharyngioma. 

Eighteen roentgenograms; 6 tables. 

BERTRAM Levin, M.D 
Minneapolis, Minn. 


Question of Posttraumatic Cleft Formation of the 
Skull. F. Usinger. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 75: 712-717, December 1951. (In German 

Ordinarily a fracture of the skull heals by bridging 
with new bone. Under certain conditions, however, 
the edges of the fracture may become atrophic and a 
cleft may develop through which part of the brain may 
herniate. In such a case the edges of the cleft can 
usually be plainly palpated and the pulsation of the 
partially protruding brain can be felt. This condition 
occurs mostly in children, and the most common 
clinical sign is the occurrence of epileptiform seizures, 
usually several months after trauma. 

Two theories are advanced for the explanation of 
cleft formation. According to one, a fracture must 
have occurred first with more or less severe damage 
to the dura mater and to the brain itself. It is assumed 
that the scar developing in the brain reaches down 
to the ventricular system and, through irritation, 
causes an excessive production of fluid. This in turn 
increases the intracranial pressure and may force the 
scor into the fracture gap, thus preventing bony 
closure. Eventually, as a result of the increased pres- 
sure, an atrophy of the edges of the fracture occurs 
and a more or less wide cleft may develop. According 
to the second theory, a disturbance in the blood supply 
of the cranium is caused by the original injury, leading 
to bone atrophy and producing a phenomenon that 
resembles Sudek’s atrophy. 

The author describes the case of a two-and-one-half- 
year-old child who sustained a skull fracture. No 
cleft was noticed on the first x-ray examination 
Thirteen months later epileptiform seizures occurred 
and x-ray examination now showed a cleft in the 
parietal region. An encephalogram revealed a dilata- 
tion of the left lateral ventricle. At operation a wide 
cleft in the bone was found, with extensive scars 
leading down to the left lateral ventricle. Micro- 
scopic section of the soft tissue showed scar tissue of 
the dura mater; sections of the fracture edges showed 
normal juvenile bone. 

Three roentgenograms. 

Wa. A, Marsnaur, M.D. 
Chicago, Ul 


THE CHEST 


Lung Segments and Segmental Pneumonia. Um. 
berto Cocchi. Fortschr, a. d. Geb. Rontgen- 
strahlen 75: 57-72, (Sonderheft) December 1931. (ln 
German ) 

The author stresses the importance of differentiation 
of pneumonia and atelectasis and the specific localiza 
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tion of the disease process in relation to the segmental 
bronchi. He designates the bronchi according to size 
and distribution as Order 1, stem bronchi; Order 2, 
lobe bronchi; Order 3, segmental; Order 4, sub- 
segmental division. The international nomenclature 
established by the Otolaryngologic Congress which met 
in London in 1949 was followed. The right upper 
lobe divisions are designated as 1, apical; 2, posterior; 
3, anterior. The left upper lobe divisions are 1 and 2, 
apical posterior, and 3, anterior; the lingular divisions 
are 4, superior, and 5, inferior. The right middle lobe 
divisions are 4, lateral; 5, medial. Both lower lobe 
divisions are designated as 6, apical; 7, cardiac (on 
right side only); 8, anterobasilar; 9, laterobasilar; 
10, posterobasilar. Avxillary segments are occasionally 
present in any of the lobes, but particularly the upper 
lobe, and may be seen as an independent branch. 
Several other variations occasionally occur but are of 
lesser importance. 

A single segment is frequently involved by the 
disease process, more often two or three adjacent seg- 
ments. Identification is often difficult, if only a portion 
of one segment is involved. Tomography and bronchog- 
raphy, correlated with the film studies, aid greatly 
in diagnosis and localization. The author stresses the 
importatice of views in both the postero-anterior and 
lateral positions. The axillary division is particularly 
well identified in the lateral view, as it does not reach 
either the anterior or posterior lung boundary. 

In about one-third of the cases a single segment is 
involved. In the other two-thirds two or more seg- 
ments, often adjacent. As examples, in the upper 
lobes 33 per cent of cases were found to involve the 
posterior segment, 26 per cent the axillary segment, 
and 19 per cent the anterior segment. The apical 
segment (22 per cent) seldom shows an isolated process 
and, if it does, tuberculosis should be suspected. 
When there is involvement of the right, middle, or left 
lingular lobe, especially by atelectasis, it may easily 
be mistaken for an interlobar process or mass lesion. 
Involvement of the cardial segment may be confused 
with pleural thickening. The individual basilar seg- 
ments are sometimes difficult to identify in detail and 
may be mistaken for interlobar collections, mass lesions, 
and pleural thickenings. 

[Reference is made to RapioLocy 59: 229-237, 
August 1952, for graphic illustrations of the segmental 
divisions in the anteroposterior projections, by Irving 
J. Kane, and to the Editorial in the same issue, page 
252, in which Rigler stresses the importance of this 
type of work. It is of the greatest value where surgical 
intervention is under consideration, and every radiol- 
ogist should have accurate knowledge of these seg- 
mental divisions.—E.W'S.| 

Nimeteen roentgenograms; 11 drawings; 1 table. 

E. W. Spacxman, M.D. 
Fort Worth, Texas 


Linear Basal Atelectasis Following Therapeutic 
Phrenic Nerve Interruption. Richard P. Jahn and 
John K. Olinger. Am. Rev. Tuberc. 65: 88-92, 
January 1952 

The characteristic linear basal shadows recognized 
as being caused by lobular atelectasis were found in 
23 out of a total of 293 patients followed by serial 
roentgenograms after phrenic nerve interruptions for 
the treatment of tuberculosis. The mechanism by 


December 1952 


which this lesion occurs is postulated as an interference 
with normal bronchial drainage and subsequent ob- 
struction of some of the smaller bronchioles. The 
interference may result from hypoventilation produced 
by a variety of intra-abdominal conditions as well as 
by phrenic nerve interruption, but the authors failed 
to find a single example of ‘‘plate-like’’ atelectasis in a 
series of cases treated with pneumoperitoneum without 
phreniclasia, even with a very marked rise of the dia- 
phragm. No conclusions are reached to explain the 
absence of the atelectatic areas in the latter group of 
patients. With resumption of diaphragmatic motion, 
the linear shadows usually disappeared, though oc- 
casionally a fine line of density persisted. 
Nine roentgenograms. Joun H. Junt, M.D. 
Minneapolis, Minn. 


A Clinical-Roentgenologic Contribution to ‘Micro- 
lithiasis Alveolaris Pulmonum.’”’ W. Lindig. Fort- 
schr. a. d. Geb. d. R6éntgenstrahlen 75: 678-684, 
December 1951. (In German) 

Most pulmonary calcifications are the result of 
tuberculosis. They consist of calcific deposits within 
the connective tissue or within the walls of vessels, 
in other words within the parenchyma of the lungs. 
In contradistinction to these, a true lithiasis, that is, 
stone formation within the hollow space of the alveoli, 
is exceedingly rare. 

There is a condition called microlithiasis alveolaris 
pulmonum (Puhr: Virchows Arch. f. path. Anat. 
290: 156, 1933) which is characterized by the presence 
of numerous microscopic stones within the alveoli of 
both lungs. The writer found four cases described in 
the literature, to which he adds one of his own. 

The x-ray appearance is characteristic. The upper 
portions of both lungs show numerous fine pin-point 
densities which appear to be rather hard, sharply 
defined, and evenly distributed over the apices and the 
infraclavicular areas. In places they are confluent 
and a little larger. Toward the midportion of the lungs 
they become much denser, and both lower portions are 
completely cloudy. The cloudiness is an impenetrable, 
compact density occupying the major part of both lungs 
and imparts the impression of a grave pulmonary 
disease. In contradistinction to this picture, the 
patient usually appears to be very little disabled; 
his respiratory capacity may be almost normal or at 
least only slightly impaired. 

The autopsy reports in the literature are strikingly 
similar. The removed lung appears to be hard and 
solid, like a sandbag. The cut surface, when touched, 
gives the sensation of sandpaper. On microscopic 
section, small round bodies were found in about one- 
fourth or more of all the alveoli, consisting of concentric 
layers containing deposits of lime salts. In 2 cases 
almost all of the alveoli were filled with these small 
bodies, measuring from 0.03 to 0.3 mm. in diameter. 
An analysis showed the stones to contain 66.5 per cent 
calcium phosphate, 8.6 per cent calcium carbonate, 
1.7 per cent magnesium carbonate. 

Not much is known about the etiology of this condi- 
tion. Some writers think that it represents a true stone 
formation, while others believe that the concretions 
are the calcified end-result of previously formed 
corpora amylacea. The writer seems to favor the latter 
theory. Corpora amylacea may be formed within 
the Jungs as the result of chronic inflammation or con- 
gestion. 
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The author's patient was a forty-year-old man who 
had worked in a mine five years earlier for about a 
year, during which time he had inhaled a great deal of 
dust. He complained of shortness of breath. The 
diagnosis was made on the basis of the typical x-ray 
film and a diagnostic lung puncture which showed 
small sections of tissue containing alveoli with calcific 
deposits. The latter appeared to be calcium carbonate. 
The patient was observed for six years, and was alive 
at the time of the report. He still complained of 
shortness of breath but seemed otherwise to be normal. 
A recent roentgenogram had again shown the typical 
findings of microlithiasis. The serum calcium was 
within normal limits. 

The author advises against the aspiration of the 
lungs for diagnostic purposes; in this patient it was 
followed by a pneumothorax with dangerous shortness 
of breath. 

Three roentgenograms. 

Wa. A. MarRSHALL, M.D. 
Chicago, 


The Tuberculous Mother. A Five- to Twenty-Year 
Follow-up of 149 Women with 401 Full-Term Preg- 
nancies. Jack D. Cohen, Elizabeth A. Patton, and 
Theodore L. Badger. Am. Rev. Tuberc. 65: 1-23, 
January 1952. 

The authors present a study of three groups of pa- 
tients: (1) 56 mothers from a prenatal clinic in whom 
tuberculosis was found in the course of routine studies, 
all in a low-income group; (2) 25 former student nurses 
with tuberculosis discovered on periodic survey; 
(3) 68 mothers admitted to a hospital for the treat- 
ment of tuberculosis. 

The anatomic extent and the pathologic pattern of 
the disease along with the native resistance or sus- 
ceptibility of the patients were factors of prognostic 
significance and the specific factors relating to preg- 
nancy did not seem to be potentially dangerous. The 
mothers with fibrous and fibrocalcific lesions had no 
difficulty and most of those with minimal exudative 
lesions arrested a year or more before pregnancy had 
no reactivation. Patients with cavernous tuberculosis 
had the worst prognosis, which is to be expected. In 
the low-income group (1, above) it was felt that the 
relatively good prognosis was due to the native resist- 
ance developed by these patients, who represented the 
“survival of the fittest.” 

The authors do not believe that tuberculosis should 
be an indication for termination of pregnancy. The 
tuberculous disease should be treated intensively during 
the pregnancy. Although Streptomycin was not avail- 
able at the time the present study was initiated, the 
authors are now using it in doses comparable to those 
used in the non-pregnant patient. The mother with 
active tuberculosis should neither nurse nor care for 
her infant until the infectiousness is gone. It is also 
recommended that mothers treated for minimal tuber- 
culosis be advised to let two years elapse with their 
disease in the arrested state before becoming pregnant, 
with a three-year lapse in those with moderately ad- 
vanced disease. Those with far advanced disease have 
such a poor prognosis with or without pregnancy that 
they should be advised to defer childbearing until it is 
clear that treatment has established an arrested and 
stable lesion for at least five years. 

Seventeen tables. Joun H, Juni, M.D. 

Minneapolis, Minn. 


Tuberculosis in Anthracosilicosis. Peter A. Theodos 
and Burgess Gordon. Am. Rev. Tuberc. 65: 24-47, 
January 1952. 

Among a total of 750 hard coal miners hospitalized 
in various stages of anthracosilicosis, the diagnosis of 
active reinfection type tuberculosis was established 
in 97 (12.9 per cent) cases. Exposure to silica varied 
from thirteen to fifty years, and the patients ranged in 
age from thirty-three to sixty-seven years. The highest 
incidence of tuberculosis (75 per cent) occurred in the 
fourth and fifth decades. This represented a marked 
increase in prevalence of tuberculosis (eight to one) 
as compared to findings in a group of male industrial 
workers; in the older groups, the increase was less 
marked. The diagnosis of tuberculosis was easily 
made in most cases, a direct sputum smear being posi- 
tive in 85.6 per cent. 

Roentgenographic findings were those of silicosis, 
which was largely third stage (88 per cent), plus findings 
due to tuberculosis, which were definite in most cases. 
The tuberculosis was minimal in 7.2 per cent, moder- 
ately advanced in 21.6 per cent, and far advanced in 
71.2 per cent. Asymmetry of shadows was not found 
to be an important criterion in the diagnosis of silico- 
tuberculosis, since of 320 patients with asymmetrical 
lesions, only 26 per cent were proved to have tuber- 
culosis; the same was true in patients with a tracheal 
shift, which has been thought to suggest the presence 
of tuberculosis associated with silicosis 

Prognosis was found to be poor, averaging from two 
to three years survival with treatment at home and 
only slightly longer with hospital care. There is some 
relationship between the severity of silicosis and life 
expectancy, with a better prognosis in patients with 
nodular than with conglomerate disease associated 
with tuberculosis. 

Treatment is difficult because of the impairment of 
pulmonary function by silicotic fibrosis and because of 
the lack of collapsibility also due to the fibrosis. 

It is concluded that the prevalence of tuberculosis 
in silicotic coal miners is probably about 12 to 15 
per cent rather than the extremes of 3 and 75 per cent 
which have been suggested. Most of the tuberculosis 

is found in patients with third-stage silicosis. 

Eleven roentgenograms; 3 graphs; 8 tables. 

Joun H. Junt, M.D. 
Minneapolis, Minn. 


The Harvard Public-Health Chest Clinic. Milton 
Elkin and Merrill C. Sosman. New England J. Med. 
245: 930-933, Dec. 13, 1951. 

A review is given of the experience at the Harvard 
Public Health Chest Clinic. The groups surveyed 
were as follows: students at Harvard Medical School 
and the Harvard School of Public Health; employees 
of three hospitals, including nurses, interns, and 
residents, as well as non-professional employees; 
clinic patients at the Boston Lying-in Hospital (women 
in the early stages of pregnancy); clinic patients from 
Peter Bent Brigham Hospital sent in at the discretion 
of the examining physician (all new patients were 
examined); a miscellaneous group consisting of re- 
ferrals from practising physicians, a neighboring small 
hospital, and students and employees from a few 
schools in the vicinity. 

During a thirty-three-month period, 30,519 TO. 
films were made; 518 (1.5 per cent of the total) sug- 
gested active pulmonary tuberculosis and further 
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studies were recommended. Of this latter group, 454 
had adequate follow-up, 72 being proved to be cases 
of active disease (0.24 per cent of the total films taken). 
Forty-seven per cent of the 72 cases were shown to be 
minimal in extent. Disease was discovered in 20 
hospital employees, 15 pregnant women, and 3 medical 
students. 

It is estimated that in this survey it cost about 
$300 to discover an active case of tuberculosis. When 
one considers only the economic aspects of tuberculosis 
(the average patient in Massachusetts costs the com- 
munity $3,700 for 330 days of hospitalization), the 
apparently large cost of finding an active case really 
accomplishes a significant economic saving. Also, 
in the particular groups covered by the survey—notably 
women in the early months of pregnancy and hospital 
personnel who come in contact with many debilitated 
patients—the discovery of active cases has further 
important implications. 

Mortimer R. M.D. 
Brooklyn, N. Y. 


Screening for Chest Pathology Using Mass X-Ray 
Survey Technic. G. Howard Gowen and Bernard 
Frank. Ann. Int. Med. 36: 138-145, January 1952. 

In-a chest survey of 156,724 persons in widely scat- 
tered areas, both urban and rural, in Illinois (all outside 
of Chicago), between April 1949 and March 1950, 
evidence suggestive of neoplasm was found on 307 
films, or 0.2 per cent. The survey included 53,000 
persons forty-five years of age and over. To the 
questionnaires sent to physicians regarding these 
cases, 165 replies of an informative nature were re- 
ceived. This group showed 10 primary carcinomas 
of the lung, of which 9 were well advanced. 

The authors also undertook a follow-up of cardiac 
suspects (referred by the Division of Tuberculosis 
Control) as determined from evidence of cardiac 
enlargement on the 70-mm. chest film. The period 
covered was Jan. 1 to April 15, 1950. The number of 
persons examined was 43,202, of whom 15,108 were 
forty-five years of age and over. Questionnaires sent 
out on 217 suspects yielded 92 informative replies. 
Of these, 16 gave no diagnosis, leaving 76 fully reported 
suspects, a case rate of 171.29 per 100,000 persons 
surveyed. The diagnoses were as follows: negative, 
2; hypertensive heart disease, 22; rheumatic heart 
disease, 18; myocardial heart disease, 17; arterio- 
sclerotic heart disease with hypertension, 6; miscel- 
laneous heart disease, 6; arteriosclerotic heart disease 
without hypertension, 3; coronary heart disease, 2. 

Screening devices have certain fundamental aims. 
They seek to discover disease early, so that the patient 
may be brought under treatment more promptly. 
This should lead to the prevention of certain chronic 
conditions, a decrease in complications, fewer cases 
needing long and costly care, greater rehabilitation and, 
of course, the saving of lives. In so far as cancer of 
the lung is concerned, the aim is cure and rehabilitation. 
In the case of heart disease, however, the primary 
aim is not a cure but rather a prolongation of life; at 
the same time it is hoped, through rehabilitation, to 
enable the patient to lead as nearly normal a life as 
possible. We should therefore exercise care in selec- 
tion, screening only those groups from which we can 
expect the greatest return. 

Ten tables. STEPHEN N. Tacer, M.D. 

Evansville, Ind. 
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The Open Ductus Botalli in the Roentgen-cine 
Film. R. Janker. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 75: 79-92, (Sonderheft) December 1951. (In 
German) 

Persistent ductus arteriosus is the chief congenital 
heart condition of the non-cyanotic group amenable 
to surgical intervention. It is important to establish 
the exact diagnosis, as closure of the duct, when 
compensating for other congenital cardiac conditions, 
may lead to serious results, even to death. The clinical 
and plain x-ray findings are often sufficient for a diag- 
nosis. However, a machinery murmur may be simu- 
lated by other types of murmur and a globular heart 
configuration, bulging of the pulmonary artery seg- 
ment, abnormal hilar impulses, etc., may be absent 
with patent ductus and may be present in other 
conditions. It is the author’s opinion, therefore, 
that angiocardiography or one of the other special 
studies should be carried through to rule out other 
complicating congenital conditions. Heart catheteri- 
zation with determination of oxygen concentration and 
pressure readings, as well as retrograde aortography, 
are extremely difficult in young children. 

During the course of 400 angiocardiographic studies, 
the author established the diagnosis of isolated patent 
ductus in 18 cases. He recommends the left anterior 
oblique position and, using the cine method, takes 18 
to 24 frames per second. The diagnostic findings are 
(a) dilatation of the pulmonary artery and its branches, 
(6) hypertrophy of the left ventricle, (c) absence of 
evidence of other intercardiac shunts, (d) late filling 
of the pulmonary artery from the aorta, (¢) occasionally 
abnormal hilar pulsations. The author claims that 
the rhythmic pulsations of the pulmonary artery and 
the late filling of the pulmonary artery direct from the 
aorta are shown more clearly on the motion picture 
film than with the usual type of rapid-changing cas- 
settes or roll-film devices. 

The advantages of motion picture film in these 
studies include superior demonstration of individual 
systole and diastole of the chambers and better visuali- 
zation of the valves, the ability to observe the con- 
tinuous passage of the dye in every detail, visualization 
of the “‘after filling’’ of the pulmonary artery. Details 
of filling and emptying of the chambers, as well as the 
elasticity of the vessels, are well shown. 

Enlarged reproductions of motion picture films are 
included to show isolated patent ductus with absence 
of other complications (operative indication); patent 
ductus compensating for mitral stenosis, showing re- 
verse flow of dye from the pulmonary artery to the 
aorta in the early frames; patent ductus compensating 
for infantile coarctation (associated with pulmonary 
artery aneurysm and ventricular septal defect); patent 
ductus associated with tetralogy of Fallot, tricuspid 
stenosis, and pulmonary stenosis. 

Angiocardiocinematography, although depending for 
diagnosis on indirect signs, gives a more complete and 
accurate picture than other standard method. 
Fifty-four roentgenograms. 

E. W. Spackman, M.D. 
Fort Worth, Texas 


Right Heart Catheterization in Patent Ductus 
Arteriosus and Aortic-Pulmonary Septal Defect. 
Forrest H. Adams, Antoni Diehl, Joseph Jorgens, and 
L. George Veasy. J. Pediat. 40: 49-59, January 1952. 

The authors present the results of cardiac cathe- 
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terization studies in 8 patients with typical patent 
ductus, in 11 patients with atypical patent ductus, 
and in 5 patients with aortic-pulmonary defect. The 
value of the procedure for the diagnosis of atypical 
patent ductus is stressed. 

There is no consistent relationship between the size 
of the ductus and the amount of blood shunted; how- 
ever, most of the patients in this study with elevated 
pulmonary artery pressures had large shunts. In 
addition, cardiac disability seemed to be related to 
increase in pulmonary artery pressure. In one case 
in which catheterization studies led to a diagnosis of 
aortic-pulmonary artery defect, this was confirmed 
postmortem. This is believed to be the first recorded 
instance of antemortem diagnosis of this defect con- 
firmed at autopsy. 

Six figures, including 6 roentgenograms; 6 tables. 

ALBERT R. BENNETT, M.D. 
Mt. Sinai Hospital of Cleveland 


Size of the Heart During the Course of Essential 
Hypertension. Morris Kleinfeld and Jules Redish. 
Circulation 5: 74-80, January 1952. 

The measurement of the transverse diameter of 
the heart, when used in conjunction with prediction 
tables based on height and weight, yields an index 
of heart size which is probably the simplest and subject 
to the fewest errors. The chief difficulty in using the 
mean transverse diameter is the inability to distinguish 
between early left ventricular enlargement and a 
normal sized but transversely placed heart. Fluoros- 
copy may be useful in some cases. 

The authors used the above method of determining 
heart size teleroentgenographically in 45 patients with 
essential hypertension. The majority of the patients 
(24) showed progressive cardiac enlargement from the 
time of discovery of hypertension, regardless of the 
initial measurement. In 18 patients the size of the 
heart rema.ned stationary for as long as ten years or 
more. In 3 instances the heart manifested sudden 
enlargement sometime during the course of observation 
and continued to progress in size regardless of the initial 
measurement. 

With respect to the effect of factors such as congestive 
heart failure, myocardial infarction, degree of hyper- 
tension, and weight loss, the following facts were 
noted: (a) Congestive heart failure was found to occur 
with normal heart measurements. This was observed 
in 5 of 14 patients. (6) No uniform relationship could 
be established between the size of the heart and myo- 
cardial infarction, although myocardial infarction 
was followed in some patients by sudden cardiac 
enlargement. (c) Weight loss of 20 to 40 pounds did 
not result in a reduction in the size of the heart. (d) 
No direct relationship could be established between 
the duration and the degree of hypertension and the 
size of the heart. The finding of normal cardiac 
measurements in the course of hypertension of a decade 
or more was not unusual. (e¢) Marked cardiac enlarge- 
ment was present in 4 patients for ten or more years 
with little function limitation. 

Prognosis on the basis of the size of the heart alone 
was found to be unwarranted. Cardiac size is only 
one facet in the clinical picture. The inclusion and 
evaluation of all factors is important in determining the 
probable outcome in a given case. 

Six tables. Mario TAMBURINI, M.D. 

Pittsburgh, Penna. 


THE BREAST 


Roentgenology and Pathology of Cyclic Disturbances 
in the Breast, with Special Reference to Their Surgical 
Diagnosis. Jacob Gershon-Cohen and Helen Ingleby. 
Surg., Gynec. & Obst. 94: 91-102, January 1952. 

The detection of benign lesions of the breast by 
clinical and x-ray examination should make it possible 
to reduce with safety the large number of biopsies 
now being performed for lack of adequate diagnostic 
methods. The failure of radiology to prove its worth 
in this field is due largely to lack of correlation between 
x-ray and pathological findings. With a view to cor- 
recting this situation, a study was made of 200 consecu- 
tive cases which came to operation at the Jewish 
Hospital, Philadelphia. This was based on lateral 
and tangential x-ray studies of both breasts, as well 
as serial sections of the operative specimen by slicer 
method, and frozen and paraffin sections. 

The authors suggest the following classification of 
breast diseases: (1) mazoplasia, Groups I and II; 
(2) fibroadenoma; (3) secretory cystic disease with or 
without plasma-cell mastitis; (4) papilloma; (5) 
Schimmelbusch disease (mastopathy); (6) carcinoma. 

The clinical history and pathology of each of the 
benign conditions are discussed, as well as the x-ray 
findings. In Group I mazoplasia the roentgen picture 
is characterized by a uniform, homogeneous tissue 
density. The anterior contour of the glandular portion 
of the breast is smooth and regular. Pathologically, 
Group II mazoplasia shows cyst formation as well as 
intraductal fibrosis, and the cysts may be delineated 
roentgenographically by their clear sharp outlines and 
bulging displacement of the stroma and _ surface. 
Fibroadenomas are not usually demonstrable by x-ray 
except in the aged. Their diagnosis is suggested by a 
palpable tumor invisible roentgenologically. In older 
people, their slightly irregular outline may differentiate 
them from cysts and they may show calcification. 

In secretory cystic disease, the roentgenogram will 
show coarse, often flame-like digitations running in the 
line of the breast trabeculae. Should plasma-cell 
mastitis supervene, a localized tumor surrounded by 
edema appears. In intraductal papillomas, the 
affected ducts are elongated and varicose, and the 
picture may bear some resemblance to secretory cystic 
disease. Intracystic papillomas are easily seen due to 
their hemosiderin content (from hemorrhage), which is 
radiopaque. Schimmelbusch’s disease cannot be dis- 
tinguished from mazoplasia, Group II, except for 

greater architectural distortion. 

The role of hormonal imbalance in the production 
of these lesions is discussed. If such factors are clearly 
understood along with their resultant effects in the 
breast, roentgenology can contribute appreciably to 
the diagnosis of benign breast lesions. 

Eight roentgenograms; 7 photomicrographs. 

Rosert P. Boupreau, M.D. 
University of Pennsylvania 


THE DIGESTIVE SYSTEM 


Polypoid Tumors of the Esophagus (Sarcoma, 
Melanoma, Mixed Tumors, Double Tumor). M. 
Liidin. Fortschr. a. d. Geb. d. Réntgenstrahlen 
75: 117-122, (Sonderheft) December 1951. (In Ger- 
man) 

Polypoid tumors of the esophagus include fibroma, 
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lipoma, sarcoma, and so-called mixed tumors. They 
are relatively infrequent. Clinically the sarcoma and 
mixed tumors generally resemble carcinoma. The 
chief complaint is dysphagia, which is often the only 
outstanding symptom of carcinoma. Sarcoma patients 
are more likely to have pain, sometimes during the 
night, between the shoulder blades, occasionally 
with a moderate rise in temperature. Carcinoma pa- 
tients show more tendency for the growth to encircle 
the entire lumen of the esophagus and there are fre- 
quently present, especially in the later stages, secondary 
anemia, increased sedimentation rate, and emaciation. 
Polypoid tumors produce slight symptoms, as the esoph- 
agus will expand to compensate for the size of the 
growth. 

Accurate roentgenologic differentiation is difficult, 
but certain characteristics are noted. A mass lesion 
can be identified by narrowing of the lumen; a long 
narrow pattern is strongly indicative of fibroma or 
lipoma. A broad base attached to the esophageal 
walls suggests sarcoma or mixed tumor. 

The author reports two sarcomas, one malignant 
melanoma, one mesenchymal mixed tumor, and one 
double tumor (sarcoma and carcinoma). All the 
patients were over fifty years of age. 

Five roentgenograms; 3 photographs. 

E. W. SpACKMAN, M.D. 
Fort Worth, Texas 


Regarding Various Acute Abdominal Syndromes in 
Internal Medicine and Their Roentgen Diagnosis. 
H.H. Berg. Fortschr. a. d. Geb. d. R6éntgenstrahlen 
75: 1-9, (Sonderheft) December 1951. (In German) 

We do not usually think of the ‘acute abdomen” as 
a medical problem, but many conditions arise in which 
medical consultation as well as surgical intervention is 
indicated. In cases of medical interest as well as 
surgical cases, radiology is of value for the interpreta- 
tion of acute abdominal distress. The author analyzes 
and briefly discusses the following acute abdominal 
conditions: 


A. Chemical and metabolic 
1. Ketosis (diabetic) 
2. Azotemia 
3. Postoperative acidosis (salt depletion) 
B. Spasticity 
1. Primary (local irritation) 
2. Secondary (reflex) 
a. Postoperative colic 
Peritoneal irritation 
c. Urinary colic, etc. 
d. Reflex from pleura and lung 
Paralytic ileus 
Association with other diseases 
1. Central nervous conditions 
2. Tabetic crises 
3. Metal and other poisonings 
E. Inflammations 
1. Organic 
2. Peritonitis 
3. Enteritis 
4. Albscesses 
F. Mechanical 
1. Volvulus and torsions of organs 
2. Obstruction 
3. Intussusception 
4. Hernia 


5. Adhesions 

6. Trauma 
G. Perforations and fistula 
H. Internal hemorrhage 


A. In chemical and metabolic conditions treatment 
of the underlying acidosis or uremia is of supreme 
importance. Operation is by no means indicated, 

B. In spastic conditions medication is very fre- 
quently the initial treatment of choice and a careful 
appraisal of the individual case will obviate unnecessary 
surgical interference. 

C. The underlying cause of paralytic ileus is to be 
determined and corrected. This may require medical 
or surgical measures, but a careful differentiation is 
necessary. 

D. Tabetic crises, disease of the central nervous 
system, etc., have on many occasions given rise to severe 
acute abdominal symptoms and operations have been 
unnecessarily performed where medical measures 
were indicated for relief of the acute symptoms. 

E. Various inflammatory conditions, especially 
when resulting in abscess formation, may be eventually 
surgical problems, but their preoperative management 
sometimes is of the greatest significance. The author 
particularly stresses differentiation between paren- 
chymal and extrahepatic biliary disease by serum 
alkaline phosphatase determinations. Higher values 
are obtained in the obstructed cases than in hepatitis 
or cirrhosis. 

F. Mechanical obstructions are usually surgical 
problems, but judicious use of the Miller-Abbott tube 
and other preoperative measures are essential. 

G. Perforations, fistulas, and ulcers, excluding 
benign gastric ulcers, are usually surgical problems, 
but attendant medical measures to relieve shock, build 
up the patient’s resistance, and fight infection are also 
important. 

H. Internal hemorrhage may occasionally be best 
handled by medical measures. The author points out 
cases in which gastric bleeding with clot formation may 
simulate carcinoma. 

By close collaboration and careful study from both 
surgical and medical standpoints, unnecessary opera- 
tions may be avoided; preoperative medication may 
contribute greatly to the outcome of a case and in 
many instances may take precedence over surgery. 

Six roentgenograms. E. W. Spackman, M.D. 

Fort Worth, Texas 


Roentgen Diagnosis of Acute Abdominal Conditions. 
Leah Shore Finkelstein and Arthur Finkelstein. S. 
Clin. North America 31: 1603-1631, December 1951. 

This article is written for the general reader and 
attempts to cover an important field in a relatively 
short space. As a result, many of the diagnostic possi- 
bilities are barely touched upon. The authors present 
a rather complete table of possible causes of acute 
abdominal conditions. 

The importance of immediate competent roent- 
genologic investigation is emphasized. Supine and 
erect plain films comprise the minimum examination. 
Lateral decubitus and other special views should be 
obtained as needed. Depending on the clinical history 
and upon the results of the initial study, special pro- 
cedures such as urography, colon examination, etc., 
should be done as indicated. 
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Most of the discussion deals with intestinal obstruc- 
tion (ileus). The diagnosis of mechanical obstruction 
of the small intestine and of the colon and of paralytic 
ileus is discussed in some detail. The importance of 
repeated films in the differential diagnosis is stressed. 

If possible, cleansing enemas should be avoided 
prior to roentgen study. They frequently confuse 
the picture by introducing air into the colon, although 
occasionally they may help by clearing the colon below 
the site of obstruction. 

If the preliminary picture is not clear-cut, or if the 
findings suggest large bowel obstruction, a barium 
enema study should be done at once. The many 
causes of colonic obstruction (neoplasm, intussuscep- 
tion, volvulus, adhesions, etc.) cannot be determined 
without such studies. 

The article is of value in that the non-radiologist 
may obtain from it considerable knowledge and in- 
formation as to what may be expected from roent- 
genology in the differential diagnosis of acute abdominal 
conditions. 

Twenty-seven roentgenograms; 1 table. 

James Grove, M.D. 
Mt. Sinai Hospital of Cleveland 


Clinical Studies on the Use of Controlled Intragastric 
Pressure for the Roentgen Diagnosis of Lesions in and 
about the Fundus of the Stomach. Everett L. Pirkey, 
Herbert D. Kerman, Edsel S. Reed, William H. Smith, 
and Gabriel Whiteman. Am. J. Roentgenol. 67: 
217-226, February 1952. 

The relative inaccessibility of the fundus of the 
stomach to palpation has proved a serious handicap 
to its roentgenologic examination. Yet approximately 
5 per cent of gastric tumors are found in the upper 
half of the stomach. 

The authors report the findings in 54 cases of sus- 
pected gastric disease in which they used an inflated 
balloon. (See Pirkey: Am. J. Roentgenol. 62: 70, 
1949) to study the elasticity, mobility, and motility 
of the portions of the stomach not normally accessible 
to palpation. Films are made in various positions 
with barium in the most dependent portion of the 
stomach. Stereoscopic films in both the right anterior 
oblique and left anterior oblique are obtained routinely. 

Of the 54 cases, 16 showed lesions (proved) in or 
about the fundus of the stomach. In each instance 
the authors were able to differentiate between an 
intrinsic and an extrinsic lesion by studying what they 
call the “profile line.” The “profile line’ is produced 
when a layer of barium is trapped between the balloon 
and the gastric mucosa. This is seen whenever normal 
mucosa is present but not with pathological infiltration 
of the mucosa. Numerous roentgenograms are re- 
produced, illustrating the presence and absence of the 
“profile line” and the differentiation between intrinsic 
and extrinsic defects. 

Twelve roentgenograms; 1 drawing; 2 tables. 

BERTRAM Levin, M.D, 
Minneapolis, Minn. 


Perigastric Adhesions and Bands Involving the 
Pyloric Antrum. A Diagnostic Enigma. Edward L. 
Jenkinson, William H. Pfisterer, Ruskin C. Nor- 
man, and Karl K. Latteier. Am. J. Roentgenol. 67: 
210-216, February 1952. 

The authors report the findings in 7 cases of pre- 
pyloric deformities due to adhesions and bands which 
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were roentgenologically compatible with deformities 
produced by a malignant growth. 

All patients were over fifty years old and all com- 
plained of weakness and epigastric distress. One had 
a history of vomiting, 2 complained of pressure and 
fullness about the heart, and all suffered from after- 
meal distress. Every one of the 7 patients had signs 
of gastrointestinal bleeding and two had achlorhydria. 
All had occult blood in their stools. 

In each case some form of prepyloric deformity was 
noted at roentgenologic examination. In most cases 
the pyloric antrum was narrowed, fixed, and rigid. 
Each patient was operated upon with a preoperative 
diagnosis of prepyloric cancer. In 1 case the deformity 
was found to be due to an adhesive band which was 
continuous with the lower border of the liver and the 
falciform ligament and which surrounded the pylorus, 
producing a funnel-shaped narrowing of the pyloric 
antrum. Another pyloric deformity was caused by 
the gastrohepatic ligament, which was attached to the 
lesser curvature of the stomach, fixing and elevating 
the pylorus. In 2 cases surgical exploration revealed 
an adhesion between the greater omentum and the 
pylorus, displacing the greater curvature. In 2 others 
pyloric deformity was the result of post-cholecystec- 
tomy adhesions which contracted and absoiutely 
fixed the pyloric end of the stomach in position. The 
peristaltic waves had ended abruptly at the area of 
narrowing. In the last case the marked pyloric de- 
formity, rugal distortion, and inhibition of peristalsis 
were due to marked fibrosis secondary to an old ulcer 
at the base of the duodenal bulb. 

The developmental and adult relationships of the 
mesentery and its ramifications which may account for 
pyloric deformity are discussed. 

Nine roentgenograms; 5 drawings. 

BERTRAM LevIN, M.D. 
Minneapolis, Minn. 


Prolapse of the Mucous Membrane of the Stomach 
into the Duodenum. W. Schréder. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 75: 661-669, December 1951. 
(In German) 

Much has been written in the past few years about 
the prolapse of the mucous membrane of the stomach 
into the duodenum. The roentgen appearance is 
described as a defect in the barium filling of the base 
of the duodenum adjacent to the pylorus, giving the 
duodenum the shape of a mushroom or perhaps of an 
open umbrella. The defect consists of several tongue- 
like sections with intervening strips of barium, said to 
lie within the valleys between the mucosal folds. In 
the American literature this condition is described 
as being often associated with hyperperistalsis. 

The author has examined freshly resected specimens 
and has found that the mucous membrane, being only 
loosely attached to the muscular coat of the stomach, 
permits a good deal of sliding. In the prepyloric region 
the mucosa can be slipped forward normally for a 
distance of 1 cm. or more in most instances. In the 
reported cases of prolapse the mucous membrane is 
usually hypertrophied and congested. 

The author thinks that, in most of the cases de- 
scribed as prolapse, a pathological movement of the 
mucous membrane does not exist. He believes that, 
in the presence of mucosal hypertrophy and of some 
hyperperistalsis, the mucous membrane may be moved 
forward within its normal physiological limits and 
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produce a picture resembling a prolapse. He does 
not want to say that a real prolapse cannot exist, 
but he regards it as extremely rare and feels that it 
should be diagnosed only if the back-and-forth move- 
ment of the mucous membrane through the pylorus 
can be definitely demonstrated fluoroscopically, as 
when a polyp of the mucous membrane of the stomach 
can be made to slide backward and forward through the 
pylorus. In one of his own cases in which operation 
was done for what used to be called a prolapse, the 
resected specimen showed only chronic gastritis with 
hypertrophied mucosa. 

In roentgen interpretation, therefore, the findings 
usually called prolapse should be described as hyper- 
trophied mucous membrane of the stomach associated 
with hyperperistalsis. This condition may be due to 
a great variety of causes, which are not apparent from 
the x-ray examination. It may be the result of chronic 
gastritis or of certain congestive changes in connection 
with cardiac pathology, etc. Whether the hyper- 
peristalsis, perhaps on a neurogenic basis, was the 
primary agent producing a loosening of the mucous 
membrane and hypertrophy, or whether an inflam- 
matory condition in the mucous membrane produced 
the hyperperistalsis, cannot be determined. 

Eight figures, including 15 roentgenograms. 

Wm. A. MarsHALL, M.D. 
Chicago, 


Duodenocolic Fistula. Lee M. Hershenson and 
Joseph B. Kirsner. Gastroenterology 19: 864-873, 
December 1951. 

The authors report a case of fistula between the 
descending duodenum and the right half of the colon. 
This they believe is the 32nd case of duodenocolic 
fistula to appear in the literature. 

In 19 of the 29 proved cases, the fistula arose from a 
carcinoma of the colon; in 1 instance it was due to 
carcinoma of the duodenum. In these cases, though 
there was invasion of the duodenal wall by carcinoma, 
the fistulous tract in many instances was composed 
partly of inflammatory tissue. The causes of the 
remaining cases included peptic ulcer, tuberculosis, 
and post-resection regional ileitis. A possible cause 
in 1 case was typhoid ulceration. 

The most important single procedure in the diagnosis 
of duodenocolic fistula is the barium enema examina- 
tion. In none of the cases in which the findings of 
this examination are reported did it fail to reveal the 
fistula. This is a much better way of determining 
the correct diagnosis than study by the barium meal. 

These patients present a characteristic clinical 
picture, consisting of mild epigastric or right-sided 
abdominal pain and persistent diarrhea, with occult 
blood and often undigested food in the feces. In 
addition, vomiting or belching may be present and 
there usually is severe weight loss and malnutrition, 
as well as anemia. In cases due to benign lesions, 
diarrhea may be absent. 

The treatment of duodenocolic fistula is surgical 
and in the presence of carcinoma must be quite radical. 
Every care should be made to have the patient in the 
best possible condition prior to surgery. 

The case reported here was due to an adenocarcinoma 
of the accending colon which had invaded the second 
portion of the duodenum. An interesting feature of 
the case was the presence of a separate adenocarcinoma 


of the sigmoid and multiple polyps elsewhere in the 
colon. 
One roentgenogram; 4 photographs; 2 tables. 
JAMES GRovE, M.D. 
Mt. Sinai Hospital of Cleveland 


Carcinoma of the Colon. J. Montgomery Deaver 
and Edwin W. Shearburn. S. Clin. North America 
31: 1763-1768, December 1951. 

The authors report 100 consecutive cases of car- 
cinoma of the colon excluding the rectum. In only 
one-half of the patients did the surgeon hope to obtain 
a cure, once the abdomen was opened, and of this 
latter group, only two-thirds were living at the time 
of the report, most of whom had not yet reached the 
five-year follow-up. 

Pain was a presenting symptom in two-thirds of the 
cases, which seems rather high. Constipation occurred 
in half of the patients, being especially common with 
left-sided lesions. Melena, weight loss, and obstruc- 
tive symptoms were frequently the reason for seeking 
medical attention. The diagnosis was made or sus- 
pected preoperatively in all cases. With a few excep- 
tions, all the patients were studied roentgenographically 
and by  proctosigmoidoscopy. Diverticulitis with 
abscess or granuloma were the only conditions which 
proved to be confusing on roentgenologic examination. 

The exact surgical procedures done are reported in 
some detail. Even if the object is only palliation, re- 
section and anastomosis are to be preferred to colos- 
tomy. 

Four tables. ALVIN J. GREENBERG, M.D. 

Mt. Sinai Hospital of Cleveland 


Diverticulitis of the Colon Complicated by Carcinoma. 
Collective Review. Robert J. Rowe and George H. 
Kollmar. Internat. Abst. Surg. 94: 1-9, January 1952. 
In Surg., Gynec. & Obst., January 1952. 

The clinical manifestations and gross appearance of 
diverticulitis and carcinoma of the large bowel are 
often indistinguishable, yet the currently favored 
handling of diverticulitis involves staged surgical 
procedures, extending over many months. Since this 
delay in resection of the involved segment of bowel 
unfavorably affects the prognosis in the event that a 
carcinoma is present, the authors advocate more 
frequent primary resections and anastomoses except 
in the presence of marked inflammation or fistulas. 

The authors trace the development of the current 
concept that diverticulitis and carcinoma of the bowel 
rarely coexist, and that their occasional concomitant 
occurrence is coincidental, reflecting no pathogenic 
relationship. This concept is supported by the 
authors’ finding of only 62 cases of the proved co- 
existence of these lesions in the English literature 
and further by a survey of six hospitals and fifty 
surgeons’ records, revealing only 7 additional cases. 

A case is presented to illustrate the danger to the 
patient in staged procedures in the presence of carci- 
noma and also the hazard of introducing barium into 
a segment of bowel proximal to an obstruction. 

The clinical signs and symptoms and the roentgeno- 
graphic and sigmoidoscopic findings in carcinoma and 
diverticulitis are presented in tabular form. The 
symptomatology is of little value in the differentiation 
of the two entities. The presence of a palpable mass 
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or fistula is more common with diverticulitis, whereas 
evidence of obstruction, anemia, and cachexia favor 
the diagnosis of carcinoma. Papanicolaou smears 
obtained on sigmoidoscopy may be useful in establish- 
ing the presence of a carcinoma. The most useful 
diagnostic tool is the roentgenologic examination. 
The radiographic findings suggestive of diverticulitis 
are the presence of a spastic bowel, the “cone shape”’ 
of the defects, the involvement of long segments of 
bowel with preservation of the mucosal pattern, and 
the presence of diverticula. Carcinoma is manifest 
by the presence of normal bowel adjacent to the lesion, 
a “shelf shaped”’ defect, involvement of a short segment 
of bowel, and loss of mucosal folds. 
Five roentgenograms; 5 tables. 
J. TuppENHAM, M.D. 
University of Pennsylvania 


The Inflammatory Factor in Malignant Lesions of 
the Colon. Frederick A. Bothe. S. Clin. North 
America 31: 1753-1761, December 1951. 

Many times patients operated upon for extensive 
lesions in the colon live far longer than was anticipated 
from the size of the lesion and the extent to which it 
was adherent to surrounding structures. 

Numerous factors are responsible for the discrepancy 
between the postoperative survival period and the 
expectation of the surgeon at the time of operation. 
Among these is inflammation. In his discussion of 
this factor, the author considers the postoperative 
x-ray findings, showing how these form a base line for 
future roentgenograms for determining early recur- 
rence or other causes which may be producing symp- 
toms. If, however, the postoperative roentgen studies 
are made too soon after operation the presence of spasm, 
inflammation, and edema around an anastomosis may 
be responsible for deformities which will confuse the 
picture. Experience has shown that these complicat- 
ing factors usually disappear in about five months and 
that a barium enema study made after that interval 
furnishes a much more satisfactory base line. Follow- 
up x-ray studies are done every six months up to two 
years following operation and after that, if no symptoms 
are present, once a year. Should symptoms develop, 
the interval and frequency of roentgen check-ups must 
be individualized, since there is a wide variation in 
types of patients. Should any defect be found in 
future x-ray studies, one can be safe in considering 
that a recurrence has developed and be justified in 
recommending surgical exploration. 

Three roentgenograms. 


Roentgen Appearance of Intestinal Pouches Follow- 
ing Lateral Anastomoses. Hyman R. Senturia and 
Carl J. Heifetz. Am. J. Roentgenol. 67: 227-239, 
February 1952. 

The authors note that blind pouch formation follow- 
ing side-to-side (lateral) intestinal anastomosis after 
division of the bowel frequently produces symptoms 
which may simulate partial intestinal obstruction. 

Lateral anastomosis results in two blind ends of 
intestine. The proximal end can act as a reservoir for 
foreign matter, with the occasional production of serious 
complications. The work of Pearse on 60 dogs is 
recounted (Surg., Gynec. & Obst. 59: 726, 1934). 
Blind loops of different lengths were observed roent- 
genoscopically after filling with barium. Peristalsis 
began near the anastomosis and swept forward toward 
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the blind end. As the strength of the waves increased, 
the incisura caused by them deepened, and barium 
was carried up to the blind end, which became dilated. 
It was concluded that, when the direction of peristalsis 
is away from the blind end and toward the anastomosis, 
the segment of intestine remains empty. In the 
segment above the obstruction, where the peristaltic 
current is from the anastomosis toward the blind end, 
material is carried into the blind segment and retained. 

A number of cases are culled from the literature in 
which such symptoms as pain, vomiting, distention, 
diarrhea, and constipation could be attributed to blind 
segments of small bowel left after division of the 
intestine and lateral anastomosis. In a number 
of instances cures resulted when the blind pouch was 
resected and/or end-to-side anastomosis was performed 
after breaking down the old lateral anastomosis. In 
one series of ileocolostomy cases, studies revealed that 
the ileal loop directly proximal to the anastomosis or 
immediately adjacent to it was dilated in about one- 
third of the patients. 

The authors report and illustrate 6 cases in which the 
distended intestinal pouch was identified roentgeno- 
graphically and at operation. Three patients had 
symptoms directly attributable to the blind pouch. 

The blind pouches can be identified on both the 
small bowel study and by barium enema, the pouch 
being clearly outlined by retained barium. ‘“Un- 
warranted surgery can be avoided or curative surgery 
can be performed if the correct interpretation of the 
roentgen findings is made.” 

Ten roentgenograms; 2 drawings; 1 photograph. 

BERTRAM Levin, M.D. 
Minneapolis, Minn. 


THE MUSCULOSKELETAL SYSTEM 


Osteopetrosis (Albers-Schénberg Disease). Karl 
Schulte. Fortschr. a. d. Geb. d. Réntgenstrahlen 
75 : 720-724, December 1951. (In German) 

Osteopetrosis is an hereditary disease characterized 
by generalized osteosclerosis of the skeleton, abnormal 
fragility of the bones, and secondary anemia. Other 
changes which may be present are disturbances of 
certain cranial nerves, particularly the acoustic and 
the optic nerves, leading to impairment of hearing and 
to blindness; osteomyelitic processes, especially of the 
upper jaw; calcifications in other organs; growth 
disturbances; changes of the teeth; increased serum 
calcium. The etiology is unknown. Pathologically 
the cancellous bone is replaced by massive compact 
bone. The marrow cavities disappear and the bone 
becomes fragile. Deformities are common. Frac- 
tures occur frequently. 

The x-ray films are quite characteristic. The bones 
show a markedly increased density. The films appear 
to be underexposed. In the skull it is chiefly the base 
which appears to be dense. The following conditions 
must be differentiated: generalized osteoplastic car- 
cinosis, Osteosclerosis in lead poisoning, phosphor or 
fluorine poisoning, Paget's disease, and osteitis luetica. 

The author reports the case of a 46-year-old farmer 
who sustained a fracture of the thigh which led to the 
diagnosis. This patient had all the characteristic 
X-ray appearances of osteopetrosis. He also had a 
high blood calcium, but did not have an anemia. 

Nine roentgenograms. Wm. A. MARSHALL M.D. 

Chicago, III. 
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Chondro-osteo-dystrophy. James F. Brailsford. J. 
Bone & Joint Surg. 34-B: 53-63, February 1952. 

Chondro-osteo-dystrophy was so labeled by the 
author when he described a case in 1928. Since that 
time he has collected 5 similar cases and has described 
the roentgen findings from films taken during sixteen 
or more years of life. 

The chief radiographic observations in the early 
stages were as follows: 

Skull: No appreciable change from normal. 

Spine: The outlines of the bodies and processes are 
irregular and ill-defined. The bodies are flattened, 
some showing an anterior tongue with no ossification 
in the upper and lower epiphyseal sites, some being 
slipper-shaped and of irregular size. A lateral curva- 
ture is frequently present in the thoracolumbar region. 
In the cervicothoracic area the compression is associated 
with shortening of the neck; in the thoracolumbar 
region a kyphosis has been seen associated with verte- 
bral bodies irregular in size and shape; the disk spaces 
may be as deep as the flattened vertebral bodies. 
With increased flattening of the vertebrae, the sternum 
is pushed forward progressively. 

Extremities: The long bones have been of normal 
density and have not shown any unusual fragility. 
The epiphyses contain multiple ossific areas and the 
diaphyseal extremities are irregular in ossification. 
The joint spaces, more particularly of the shoulder, 
wrist, hip, knee, and ankle joint, are considerably 
widened, suggesting overgrowth of cartilage. The 
nuclei for the carpal and tarsal bones show delay in 
development and marked irregularity of outline. 

The later radiographic features showed no interval 
change in the skull, but the epiphyses of the larger 
joints, notably the hip joints, deteriorated. The 
ossific nuclei, which had originally been well formed, 
disappeared, and no further ossification in them oc- 
curred. The musculature became progressively weaker 
with the result that the joints became unstable and 
dislocation at the hip joints occurred. The acetabula 
expanded to the anterior spine, and the upper end of 
the femora (which tend toward valgus deformity) 
came into cartilaginous apposition with the lateral 
aspect of the ilia, but later this connection was lost 
and the joints became somewhat flail, the opposing 
bony surfaces being irregular in outline, separated 
probably by dystrophic cartilage. At the knee joint, 
because the epiphyses are ossified from multiple nuclei 
without the stability of normal entire homogeneous 
nuclei, and because the ossification of the diaphyseal 
extremities is irregular and mechanically unsound, 
knock-knee deformity develops without any bowing 
of the shafts of the diaphyses as in rickets. In the 
forearm, however, the dystrophic changes at the wrist 
are associated with bowing due to irregular growth. 

The condition occurs in both sexes and “‘is associated 
with some lethal factor in the parents introducing a 
state of incompatibility." One cannot entirely rule 
out immaturity of parents or the employment of aborti- 
facients. Though syphilis is a common cause of de- 
velopmental defects, it was not present in any of the 
cases described. It has been shown experimentally 


that irregularities in development can be produced by 
agents which result in checking growth, which in- 
terfere with oxygenation, or which are responsible for 
toxic products. 

In all cases there appears to be induced an associated 
constitutional weakness, so great in some as to be in- 
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compatible with life; in others, it is less severe, the 
infant survives a few years and then succumbs to 
pneumonia or, as in the case of the author's original 
patient who died at fourteen years, to a progressive 
degeneration of all the skeletal tissues. In other cases, 
the dystrophy shows progressive development and re- 
sults in dwarfing of the skeleton and weakness of 
the musculature. 

The author elaborates on the differential diagnosis, 
which includes rickets, hypothyroidism, osteochondritis, 
achondroplasia, and gargoylism. 

Seventeen roentgenograms; 5 photographs. 

DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Dysplasia Epiphysialis Multiplex in Three Sisters. 
W. Waugh. J. Bone & Joint Surg. 34-B: 82-87, 
February 1952. 

Dysplasia epiphysialis multiplex was first described 
by Fairbank (Brit. J. Surg. 34: 225, 1947. Abst. in 
Radiology 50: 130, 1948). It is characterized by dwarf- 
ism, stubby digits, and mottling or irregularity in 
density and outline of the developing epiphyses. 

The three sisters described in this paper were short, 
with short stubby hands and feet, and all had cleft 
palates. While all showed, to a varying degree, 
epiphyseal changes characteristic of the condition, 
there was one striking feature in which the findings 
differed from the description given by Fairbank. He 
states that ‘‘the centers of ossification for the epiphyses 
may be late in appearing and backward in development 
and fusion with the shaft may be delayed.” In the 
author’s cases, the epiphyses appeared early and fused 
early, and a study of the bone detail showed a remark- 
able degree of maturity for the age of the patients. 
Fairbank emphasized that “the principal change is 
irregularity in ossification,” and the three sisters showed 
almost typical features in this respect. In one sister, 
the capital epiphyses in the hips were flattened, narrow, 
and irregularly developed. The neck of the femur 
was widened and there was coxa vara. Another sister 
had an abnormality of the lower femoral epiphysis, 
causing the knock-knee for which she was treated. 
The patella on the same side was absent. The ankles 
in each sister showed a flattening of the superior articu- 
lar surface of the talus in the lateral view. The feet 
showed abnormalities of the tarsus and shunted meta- 
tarsals. In the hands the metacarpals were broad and 
short. In one of the sisters the lower end of the 
humerus and head of the radius were of unusual shape. 

If this condition is diagnosed early in life, there should 
be no need of a dismal prognosis, for dwarfism is seldom 
severe, deformity has been troublesome only in a small 
proportion of the reported cases, and function is in- 
variably good. 

Nine roentgenograms; 3 photographs; 1 table. 

DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Hereditary | Osteo-Onycho-Dysplasia. Wolfgang 
Roeckerath. Fortschr. a. d. Geb. d. Réntgenstrahlen 
75: 700-712, December 1951. (In German) 

The author has designated as “hereditary osteo- 
onycho-dysplasia” (HOOD) a group of hereditary 
deformities and dysplasias which occur sufficiently 
frequently in combination to warrant regarding them 
as a special disease entity. The various character- 
istics, according to their frequency, are as follows: 
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1. Dysplasia of the Pelvic Girdle: MWiac horns are 
bone protrusions originating from the iliac bones ad- 
jacent to the middle of the sacroiliac joints and reaching 
a height of between 1 and 4cm. Sometimes they can 
be palpated through the gluteal muscles. Hypoplasia 
of the iliac bones, protrusion of the acetabula, coxa 
valga, and an arch sacrum are also found occasionally. 

2. Dysplasias of the Knee Joint: The patella is 
either absent or underdeveloped with an inclination 
to lateral subluxation. There are hyperplasia of the 
inner condyle of the femur, with hypoplasia of the outer 
condyle, and hypoplasia of the head of the fibula. 

3. Dysplasias of the Nails: Most frequently found 
are dysplasias of the nails of the thumbs and of the 
index fingers. The nails are either entirely absent 
or are poorly developed, grow very slowly, show some 
longitudinal furrows, are splintered, and appear to be 
flat or concave instead of convex. 

4. Anomalies of Pigmentation of the Iris: Ordinarily, 
the inner ring of the iris, measuring perhaps 1.0 mm., 
is formed by the ectoderm, while the remainder is 
formed by the mesoderm. In this disease, the section 
formed by the ectoderm is much larger and usually 
dark. As most of the patients have light eyes, the 
large dark ring is quite obvious. 

5. Dysplasias of the Elbow: The findings are analo- 
gous to those in the knee joint. There are hyperplasia 
of the ulnar epicondyle of the humerus and a hypo- 
plasia or aplasia of the head of the radius. 

6. Dysplasias of the Foot: Thickening of the 
malleoli and some degree of clubfoot are frequent. 

7. Dysplasias of the Armand Hand: There may bea 
Madelung deformity with luxation of the lunar bone 
and thickening of the styloid process of the ulna. 

8. Dysplasias of the Shoulder Girdle: Hypoplasia 
of the shoulder blades, subluxation of the clavicle in 
the acromioclavicular joint, and flattening of the head 
of the humerus may be observed. 

9. Hyperostosis Frontalis of the Skull. 

Of these characteristics, the iliac horns are the most 
common. In fact, their presence might be called a 
detector symptom of the whole complex of dysplasias. 
The author has studied a family tree and has found 
that all of the members had iliac horns, in addition 
to some of the other characteristics. Some of the mem- 
bers were not much inconvenienced by these dysplasias 
and led a fairly normal life. Others were constantly 
under orthopedic treatment. 

In conclusion, the author discusses the various 
theoretical considerations regarding the inheritance 
of the disease. He believes it represents a dominant 
trait which is not sex-linked. 

Thirteen roentgenograms; 1 photograph; 1 chart; 
2 tables. 

[A number of reports of this syndrome have recently 
appeared in the American and foreign literature. 
See the Editorial in Radiology 59: 578, 1952.—Ed.] 

Wa. A. M.D. 
Chicago, Il. 


Primary Malignant Bone Tumors. Leonardo Guzman. 
Cancer (Edited by the Chilean League Against Cancer) 
7: 140-171, 1950. 

The author offers here an exhaustive critical review 
of the literature on primary malignant osseous tumors, 
including a summary of the findings in 100 primary 
sarcomas of bone, in 60 of which a histologic study was 
made. Criticism is directed against the classification 


adopted by the American College of Surgeons, and a 
classification is proposed which is simpler and more 
comprehensible for the surgeon in general practice, 
the radiologist, and the pathologist. The various 
etiologic factors were studied and prominence is given 
to experimental and clinical work in which gamma 
radiations have played a part, with a view to restricting 
their use to strictly indispensable indications. 

With a view to establishing the diagnosis, attention is 
called to the symptom of pain (especially in adolescence ). 
Investigation to find the cause and to confirm or ex- 
clude a probable malignant osseous tumor is essential. 
Emphasis is placed on the need of multiple film studies 
and other laboratory and biopsy tests, including 
diagnostic puncture. Biopsy carries less menace 
for the patient than procrastination or unjustified 
treatment. Diseases are listed which may be con- 
founded with sarcoma of bone. The various means 
of treatment known today, surgery, irradiation from 
without, isotopes, Coley’s toxin and chemotherapy 
(nitrogen mustard and stilbamadine), are discussed 
with their respective indications. 

Statistics are quoted from the literature and those 
of the Chilean National Radium Institute (of which 
the author is director) are presented. The author 
opines that the confusion which has existed and still 
exists concerning the diverse nature of the different 
types of malignant tumors developing in bone has in- 
fluenced the results obtained. These results could be 
greatly improved with a better comprehension of the 
pathologic aspects of these affections. Malignant 
osseous tumor should not be considered always hopeless; 
the statistics bear this out. James T. Case, M.D. 

Santa Barbara, Calif. 


Charcot Joints and Infectious-Vascular Lesions of 
Bones in Diabetes Mellitus. Barkley Beidleman and 
Garfield G. Duncan. Am. J. Med. 12: 43-52, January 
1952. 

In the available medical literature to date only 23 
cases of Charcot joints were found in patients with 
diabetic neuropathy. Typically, these patients have 
had poorly controlled diabetes for many years, with 
gradual development of signs and symptoms of severe 
neuropathy and little or no concomitant vascular in- 
sufficiency or infection. The lesion appears as a swell- 
ing of the mid-portion of the foot, with or without 
pain, and progresses to loss of both arches and finally 
to total disintegration of the tarsal bones and their 
articulations. Four cases are presented here. 

Many diabetic patients have a second somewhat 
different type of lesion of the phalanges and metatarsals. 
These changes, unlike those of the tarsal region, are 
associated with infection and arterial inadequacy, 
and occur in extremities in which there are few or no 
signs of neurologic abnormality. The pathogenesis 
of this second type of lesion may be open to question. 
Such lesions of the phalanges and metatarsals are not 
reported in non-diabetic patients with Charcot joints 
due to syphilis and syringomyelia in the absence of 
infected ulcerations or other sepsis. In addition, 
x-ray changes similar to those described do occur in 
the feet of otherwise well patients with pyogenic soft- 
tissue infections involving the periosteum and bone, 
as an osteitis or early osteomyelitis. Similarly, 
changes have been found in the distal bones of the foot 
as a result of vascular insufliciency alone without 
accompanying infection or neuropathy, Two of the 
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cases presented illustrated this type of lesion. 
Five roentgenograms; 2 diagrams. 
Howarp L. STEINBACH, M.D. 
University of California 


Charcot Spine Due to Diabetic Neuropathy. Gary 
Zucker and Maxwell J. Marder. Am. J. Med. 12: 
118-124, January 1952. 

A case is presented of typical Charcot spine in a 
diabetic patient with severe pseudotabes. This appears 
to be the first case of Charcot spine to be reported as a 
result of diabetic neuropathy. 

The clinical evidence of diabetic neuropathy in- 
cluded absence of deep reflexes, impaired vibratory 
and position sensation, diminished cutaneous sensation, 
Argyll Robertson pupils, diminished to absent sweating 
in the lower half of the body, and impaired innervation 
of the urinary bladder. Roentgen examination of the 
lumbar spine disclosed extensive destruction and dis- 
organization of the second, third, and fourth lumbar 
vertebrae. The third lumbar vertebra was almost 
completely disintegrated. There was considerable bone 
production within the area of the destroyed vertebrae. 
No sclerosis was seen in the adjacent uninvolved bodies. 
The etiologic and pathologic nature of the lesion was 
fully corroborated by complete autopsy examination. 

Two roentgenograms; 3 photomicrographs. 

Howarp L. STernsacu, MD. 
University of California 


Hypervitaminosis A. A Case Report. John F. 
Naz and Walton M. Edwards. New England J. Med. 
246 : 87-89, Jan. 17, 1952. 

A case of hypervitaminosis A in a 9-month-old girl 
is presented. The clinical findings in this patient 
were in most respects similar to those observed in pre- 
viously reported cases. Roentgenograms of the skull, 
wrists, and ankles, obtained at the age of six months, 
were regarded as normal; however, a marked periosteal 
elevation in the clavicles was overlooked in the bone 
survey. Two months later films of the long bones re- 
vealed areas of thickening over the distal shaft of the 
left ulna and radius, which were considered compatible 
with rickets and scurvy. It was then discovered that 
the mother had been giving the child, from the time 
she was two weeks of age, “8 dropperfuls’’ of oleum 
percomorphum (176 drops) daily instead of 8 drops 
daily. In the light of this information the roentgeno- 
graphic changes were interpreted as compatible with 
cortical hyperostosis. Rapid and complete clinical 
recovery followed withdrawal of all sources of vitamins, 
but the bone lesions regressed much more slowly. 

In the opinion of the authors, faulty excretion con- 
tributes to the pathogenesis of the syndrome. 

Five roentgenograms; : table. 


Localised Osteochonaritis (Scheuermann’s Dis- 
ease), R. H. V. Hafner. J. Bone & Joint Surg. 
34-B : 38-40, February 1952. 

The author presents four cases illustrating a localized 
form of vertebra! osteochondritis occurring in the thor- 
aco-lumbar region. Clinically, there were evidence 
of pain and tenderness and occasional muscle spasm. 
Movements of the spine were limited, especially forward 
flexion. The symptoms subsided rapidly with im- 
mobilization of the spine in bed or in a plaster jacket 
or brace. Radiographically, there was wedging of two 


adjacent vertebral bodies, often slight at first, but 
subsequently well marked. In patients seen before 
the secondary centers of ossification in the epiphyseal 
rings have appeared, the wedging may be the only 
abnormality of the vertebral body. After ossification 
of the rings has begun, other features, such as irregular- 
ity of the upper and lower epiphyseal rings, Schmorl’s 
nodes, and sclerosis of the adjacent vertebral surfaces, 
appear. In all the cases, there was narrowing of the 
intervertebral disk space between the affected vertebrae, 
which might suggest a diagnosis of tuberculosis. Bone 
destruction or rarefaction, either localized or general- 
ized, was never seen, nor was there any evidence of 
abscess formation. 
Three roentgenograms; 1 drawing. 
DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Osteitis Pubis Following Retropubic Prostatectomy. 
Carl K. Pearlman. J. Urol. 67: 117-120, January 1952. 

In a series of 20 cases in which retropubic prostatec- 
tomy was done, severe and disabling osteitis pubis 
was observed 3 times. The 3 case reports are briefly 
presented. 

Five or six weeks following surgery, pain developed 
in the legs, walking became painful, and marked tender- 
ness was noted over the pubis. Films revealed the 
characteristic irregularity and change in bone density 
at the symphysis. Symptoms persisted for two or 
three months but the disease proved to be self-limiting 
and pain gradually eased, permitting return to a normal 
gait. 

In 2 of the cases the periosteum of the pubis was 
nicked by the point of a needle; in one of these an ex- 
tended search was necessary to recover the end of a 
broken needle. In the third case rather vigorous 
retraction was necessary. The incidence of osteitis 
pubis was high in this series and the author advises 
a great deal of caution in employing this procedure. 

Four roentgenograms. Joun F. Rresser, M.D. 

Springfield, Ohio 


The Laurence-Moon-Biedl Syndrome. I. Kessel. J. 
Pediat. 40: 96-100, January 1952. 

A report of the Laurence-Moon-Biedl syndrome is 
presented. A five and one-half-year-old South African 
Bantu exhibited obesity, atypical retinitis pigmentosa, 
some degree of mental retardation, and polydactylism. 
The radiological pictures of the hands showed six fingers 
on each side. On the right side, the supernumerary 
finger was composed of a proximal phalanx and articu- 
lated with a bifid fifth metacarpal bone. On the left 
side the extra finger was made up of underdeveloped 
terminal, middle, and proximal phalanges. The fifth 
metacarpal bone was slightly larger than one might 
expect. There were seven carpal bones present, which 
might indicate some advancement in bone age. The 
roentgenograms of the right foot showed only two 
phalanges of the fifth toe. On the left foot the little 
toe showed two sets of middle phalanges articulating 
with a proximal phalanx, with no skin division between 
them. The medial phalanx of the double set articu- 
lated with the distal phalanx. The terminal phalanges 
of both fourth toes were underdeveloped. 

Classically, the six cardinal features of the Laurence- 
Moon-Biedl syndrome, in order of frequency, are 
(1) obesity, (2) retinitis pigmentosa, (3) mental re- 
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tardation, (4) genital hypoplasia, (5) familial occurrence, 
and (6) polydactylism. 
Three roentgenograms; 2 photographs. 
ALBERT R. BENNETT, M.D. 
Mt. Sinai Hospital of Cleveland 


Congenital Fusion of the Lunate and Triquetral 
Bones in the South African Bantu. A. B. deVilliers 
Minnaar. J. Bone & Joint Surg. 34-B: 45-48, February 
1952. 

Congenital fusion of the lunate bone with the trique- 
tral has been considered to be rare even in Negroes, 
who have been regarded as specially subject to this 
anomaly. The Bantu, with whom this paper is con- 
cerned, exhibit this type of carpal fusion fairly fre- 
quently. They are a group of Negro peoples who form 
a native population of southern Africa, to which they 
appear to have migrated from equatorial Africa. 

Lunate-triquetral fusion never causes symptoms. 
It is always found by accident. It does not appear 
to be associated with congenital anomalies in the feet. 
The writer has encountered twelve examples of this 
type of fusion. The fusions were of four subtypes: 
(1) incomplete fusion resembling a pseudarthrosis; 
(2) fusion with a notch of varying depth at the site 
of the usual division between the two bones; (3) com- 
plete fusion of lunate and triquetral alone; (4) com- 
plete fusion associated with other carpal anomalies. 

The suggestion is favored that fusion represents 
the persistence of a primitive characteristic in African 
( Negro) peoples. 

Five roentgenograms. DANIEL WILNER, M.D. 

Atlantic City, N. J. 


The Pseudo-Cystic Triangle in the Normal Os 
Calcis. Aly Sirry. Acta radiol. 36 : 516-520, De- 
cember 1951. 

On true lateral films of the os calcis one sees a some- 
what radiolucent triangular area with its base resting 
on the inferior surface and its apex pointing toward 
the superior surface of the bone. The author studied 
1,200 lateral films of the os calcis and divided the ma- 
terial into three groups depending upon the radio- 
lucency of this triangular area. In the first group, 
representing 70.8 per cent of the cases, the area did 
not show well; in the second group, comprising 22.1 
per cent of the cases, the area was seen moderately 
well; in the third group, 7.1 per cent of cases, it was 
clearly visualized and might have easily been mistaken 
for a bone cyst. 

The differential diagnosis is summarized succinctly: 
The pseudo-cystic triangle may be differentiated (1) 
from simple bone cyst by the absence of bone ex- 
pansion, of expansion of the cortex, of fracture, of a 
history of trauma, and of multiloculation; (2) from 
fibrosis of bone in that the cortex of the bone is neither 
thinned nor expanded and the bone never becomes 
bowed or fractured; the picture is not that of a fibrous 
mass in bone; (3) from osteitis deformans in that the 
trabeculations are regular and not coarse and there 
are no symptoms; (4) from medullary ecchondroma 
by the presence of normal bone lamellation and the 
absence of secondary bone changes and liquefaction; 
(5) from an arthritic cyst, in that it is not in relation 
to a joint; (6) from hydatid cyst by the absence of 
caseous debris, soft-tissue changes, or fractures, and 
by the intact lamellation and periosteum; (7) from 
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chronic fibrous osteomyelitis by the absence of a reac- 
tive capsule of bone sclerosis surrounding the area of 
bone translucency and by the presence of normal lamel- 
lation in the area. 
Four roentgenograms; 2 photographs. 
O. M.D. 
Baltimore, Md. 


GYNECOLOGY AND OBSTETRICS 


Roentgen Diagnosis of Tuberculous Endometritis. 
Kristina Ekengren and Ake B. V. Rydén. Acta 
radiol. 36: 485-494, December 1951. 

In tuberculosis of the female genital organs the most 
common complaint is sterility. About 10 per cent 
of all sterility cases are due to this cause. Numerous 
authors are quoted, according to whom tuberculous 
salpingitis shows a characteristic roentgen pattern 
on hysterosalpingography. 

The present authors undertook to study the roentgen 
pattern seen in tuberculous endometritis and to as- 
certain whether a characteristic and pathognomonic 
picture could be obtained. Sixty-one women with 
proved tuberculous endometritis were examined on 
one or more occasions between the years 1940 and 1950. 
Only 12 showed an abnormal pattern (isthmus and 
cervix are not discussed in this paper). They were 
divided into four groups, depending on the roentgen 
features: 

Type 1: Polyps or a polypous endometrium (4 
cases). This pattern is not typical of tuberculous 
endometritis. 

Type 2: Jagged contours, saw-toothed without 
strictures (4 cases). This finding might indicate the 
presence of tuberculosis, but is not definitely diagnostic. 

Type 3: Fistulae with absence of strictures (1 case). 
Internal endometriosis has to be considered in the dif- 
ferential diagnosis. 

Type 4: Strictures in the uterine cavity with fistulae 
extending into the myometrium (4 cases). This pat- 
tern is characteristic of tuberculous endometritis. 

The authors conclude that the roentgen findings in 
tuberculous salpingitis are more characteristic than 
those encountered in endometritis, and that the latter 
impression cannot be sustained without knowledge 
of the presence of coexisting or antecedent tuberculous 
salpingitis. Typical roentgen findings produced by 
tuberculous endometritis were seen only in rare in- 
stances, in cases where the infection of the uterus was 
of long standing and slowly healing. A hysterogram 
suggestive of tuberculous endometritis is of value only 
if corroborated by a salpingogram indicating the pres- 
ence of tuberculous salpingitis. 

Twenty-two roentgenograms. 

O. M.D. 
Baltimore, Md. 


Oil Embolism Complicating Hysterosalpingography. 
Nathan Karshmer and William Stein. J. M. Soc. 
New Jersey 48: 496-499, November 1951. 

Injection of iodized oil for hysterosalpingography is 
attended by less danger than tubal air insufflation. 
In several large series the frequency of oil embolization 
ranged from 0.4 to 1.8 per cent. Various reasons have 
been given for this complication: The most likely are: 
(1) direct trauma from the cannula; (2) injection at 
excessively high pressure; (3) injection when the endo- 
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metrium is physiologically deficient, as during men- 
struation or during the first six to eight days after 
the cessation of the menstrual period; (4) injection 
when the endometrium and cervix uteri have recently 
been subjected to surgical trauma; (5) unusual per- 
meability of the endometrial tissue. This latter 
cause is suggested by the observation of cases in which 
repeated embolism has followed a second or third 
attempt at hysterosalpingography with iodized oil. 

When accidental intravasation has occurred, the 
episode usually terminates uneventfully. The most 
frequent complaint is a ‘‘constricted feeling of the 
chest,”’ usually immediately after the injection of the 
oil. Nausea with or without vomiting is common. 
The patient may feel chilled. The usual picture is 
that of a severe coughing spell either during the in- 
jection or after the patient descends from the x-ray 
table. This may be followed immediately or several 
hours later by further coughing and expectoration of 
bloody sputum. Pulmonary embolism may occur 
immediately or subsequently and may be accompanied 
by a moderate amount of pleural effusion. Several 
days later there may be a mild cerebral reaction. 
Any or all of these manifestations may occur with or 
without leukocytosis. Most cases run a favorable 
course, terminating in six to eight days in complete 
resolution of whatever damage may have occurred. 
The best thing to do is to keep the patient at complete 
rest for several hours. She is then permitted to get up 
and move about cautiously. Many of these patients 
have been allowed to go home without untoward effect. 
Such patients should be put to bed immediately and 
films should be taken of the abdomen and chest. The 
patient is treated expectantly until all signs and symp- 
toms have cleared. 

Diagnosis is usually made on the roentgen demon- 
stration of opaque material in the uterine and/or ovar- 
ian veins, as well as visualization of the venous plexus of 
the uterus. 

Pulmonary embolization is a less frequent finding 
unless chest films are obtained soon after the mishap. 
Occasionally clinical signs and symptoms may be severe 
enough to focus attention on this complication at once. 
Usually they do not become apparent for some hours 
or days. X-ray examination immediately points 
to the accident. The fractional method of injection 
of radiopaque iodized oil, with visualization before 
further serial injection, plays an important role in 
minimizing the danger of this unforeseen accident. 

The authors report the case of a 29-year-old female 
in whom uterosalpingography following the fractional 
instillation of contrast medium into the uterus demon- 
strated a small amount of opaque material in the 
uterine vein on the left side. The patient was sent by 
ambulance to a local hospital and, after a few days, 
evidence of pulmonary embolism developed, though 
this appears not to have been proved. The case was 
previously reported (Karshmer and Stein: Am. J. 
Obst. & Gynec. 61: 458, 1951. Abst. in Radiology 
57: 915, 1951.) Mortimer R. Camiet, M.D. 

Brooklyn, N. Y. 


Placental Calcification in the Roentgen Pregnancy 
Study. Joseph F. Linsman and Jack I. Chalek. Am. 
J. Roentgenol. 67 : 267-272, February 1952. 

The presence of calcification in the placenta is a 
distinct aid in its localization in direct placentog- 
raphy. In 100 consecutive patients studied in the 
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last four weeks of pregnancy, the authors were able 
to identify placental calcification unequivocally in 34 
per cent. The lateral view was the most important 
one for detection of this finding, since in most cases the 
placenta lay on the anterior or posterior uterine wall. 
The calcification was patchy, diffusely punctate, or 
lace-like in appearance. The quantity of calcium 
varied from barely perceptible to rather extensive 
amounts. 

Reported studies have shown that placental calcifi- 
cation is present in areas where the villi have degener- 
ated and that the parts of the villi chiefly involved 
are those nearest the maternal surface, that is, farthest 
from the fetal blood supply. During the last two 
months of pregnancy there is depletion of maternal 
calcium stores in appreciable amounts, and it is at this 
time that the placenta contains the most calcium. 
Patients who supplement their diet with calcium and 
vitamins and who drink large amounts of milk are 
more apt to show placental calcification. 

No unusual technical factors were used by the authors 
for the demonstration of placental calcification, and 
no special filter was employed. The film-target dis- 
tance was 40 inches. For the anteroposterior view the 
factors were 150 ma., 68-75 kv.p., one second; for the 
lateral view, 200 ma., 68-75 kv.p., one-half second. 

Ten roentgenograms. BERTRAM LEvin, M.D. 

Minneapolis, Minn. 


Roentgen Doses During Gynecological Roentgen 
Diagnostic Procedures. W. Modbius. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 75: 734-739, December 1951. 
(In German) 

The writer has endeavored to determine the roentgen 
doses that the ovaries and the fetus receive during a 
gynecological roentgen examination, by making meas- 
urements within the patient herself. For the routine 
demonstration of the fetus, he uses three exposures: 
an anteroposterior view, a lateral view, and an axial 
view. The last is taken in an almost sitting position, 
so that the inlet into the pelvis is nearly parallel to the 
film. For the measurement of the x-ray doses, a meas- 
uring device called a ‘‘Kondiometer’ was used. 
Small button-like chambers, about 15 mm. in diameter, 
charged by means of the Kondiometer, were wrapped in 
small rubber finger cots and inserted high up into the 
rectum, so that they were as close to the ovaries and 
to the fetus as possible. The exposure was then made, 
the extent of the discharge of these chambers was meas- 
ured with the Kondiometer, and, by means of tables, 
the roentgen doses received could be directly read in 
roentgens. 

On 26 patients measurements were made during the 
anteroposterior exposure. The films were taken witha 
target-film distance of 100 cm. The _ kilovoltage 
ranged from 81 to 86 kv., and the exposure time was 
from four to six seconds, at 100 ma. The average 
roentgen dose, measured within the rectum, was 
0.29333 r. 

On 35 patients measurements were made during the 
lateral exposure. The films were taken with a kilovolt- 
age of between 81 and 84. The time factor was from 
four to six seconds, using a tube current of 100 ma 
The distance, however, was reduced to 70 cm. The 
average of the 35 measurements was 0.95748 r as meas- 
ured within the rectum. 

On 13 patients measurements were made during the 
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exposure in the sitting position. Again, the target- 
film distance was 100 cm., and the exposure factors 
were similar to those with the anteroposterior views. 
The average measurement obtained within the rectum 
was 0.12925 r. The doses received on the surface 
of the skin varied between 6 and 8 r. 

Ionizing rays may damage the egg-cells in two re- 
spects. They may produce changes in chromosomes 
(abnormal union of chromosomes, breaks in the chromo- 
somes, or separations of parts of the chromosomes) 
or they may produce true mutations of the genes. 
The chromosome changes may lead to a diminution 
in fertility or, if a pregnancy has occurred, may result 
in developmental disturbances of the fetus, particularly 
if the action of the ionizing rays has occurred in the 
early stages of gestation. The true gene mutations rep- 
resent a recessive trait. They can become manifest 
only in the third generation if a copulation of two in- 
dividuals with such recessive mutations has occurred. 
True gene mutations are possible with a small quantum 
of ionizing rays, if it so happens that the ionization 
occurs in the area of the genes of an egg-cell which 
is later fertilized. The probability is not very great, 
but the possibility of a hit is there, even with a small 
quantity of radiation. 

The author recommends, therefore, that diagnostic 
procedures during pregnancy be reduced to the very 
minimum. He does not advocate the use of stereo- 
scopic views, which would require a double dose of 
x-rays. The three standard views recommended 
produce an irradiation of only a little more than 1 r 
within the fetus and are, therefore, not likely to cause 
any permanent changes. 

[The x-ray doses, as measured by the author, seem 
to be considerably lower than those obtained from the 
charts and tables presented by Ritter, Warren and 
Pendergrass in their recent article in RaproLocy 59: 
238-251, August 1952—W.A.M.] 

Three roentgenograms; 1 drawing; 3 tables. 

Wo. A. MarRsHALL, M.D. 
Chicago, III. 


THE GENITOURINARY SYSTEM 


Differential Diagnosis Between Renal Tumors and 
Cysts. William L. Ainsworth and Samuel A. Vest. 
J. Urol. 66: 740-749, December 1951. 

This article deals with the differential diagnosis 
between renal cortical tumors and large solitary renal 
cysts. Most renal cysts of this type are asymptomatic 
and are discovered inadvertently during a roentgeno- 
graphic examination. Contrary to general opinion, 
large simple cysts of the kidney can be suspected 
from the roentgen observations, history, and physical 
findings; they should net be confused with carcinoma. 
It is neither necessary nor desirable to remove surgically 
most so-called solitary cysts of the kidney. 

First, a urogram should be obtained. The extent of 
the deformity in the calices and pelvis depends on the 
position and size of the cyst. When urography shows a 
relatively small amount of cortex to be non-function- 
ing, as is usually the case with a simple cyst, and there 
are no symptoms, conservative management is indi- 
cated. 

With the object of avoiding operation, the authors 
have resorted to a simple office procedure, which is 
painless and harmless, to confirm the diagnosis of a 
simple cyst. This consists in obtaining a renal cysto- 
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gram. A lumbar puncture needle is inserted through 
the patient’s back into the cyst. Fluid is then with- 
drawn and a contrast medium instilled. With a 
simple cyst, the renal cystogram shows a generally 
smooth outline without any evidence of a solid tumor. 
As a precaution against the remote possibility of con- 
comitant malignant tumor the fluid is studied by the 
Papanicolaou method. 

It is the authors’ considered judgment that the pro- 
cedure which they have followed in the diagnosis and 
management of solitary cyst of the kidney has proved 
to be more conservative and sensible than routine 
exploration. They emphasize, however, that they 
have selected their cases with care and have used this 
technic only when they have strongly suspected cysts 
to be present. In some instances in which the cyst 
was small and situated in the center or hilar region of 
the kidney, they have carried out exploration rathe: 
than chance the insertion of a needle into a centrally 
located solid tumor. 

Seventeen roentgenograms. 

RICHARD V. Wixson, M.D. 
University of Pennsylvania 


The Roentgen Reticular Appearance of the Perirenal 
Fat Tissue in Extraperitoneal Pneumoabdomen (Retro- 
pneumoperitoneum) and Tomography. Luigi Vespig- 
nani. Acta radiol. 36: 509-515, December 1951. 

The author discusses the roentgen appearance caused 
by the perirenal fat as seen on tomographs following 
an extraperitoneal pneumoabdomen (retropneumo- 
peritoneum), an examination which should be carried 
out in the anteroposterior and lateral positions as it is 
helpful in determining the presence and size of renal 
masses. A reticular formation is frequently seen sur- 
rounding radiolucent polygonal or ovoid areolae, 
either superimposed upon the renal shadow or located 
around its borders. The explanation for this finding, 
as given by the author, is that the connective fibers of 
the fatty tissues are represented by the strands of the 
“roentgenological reticulum” and that the clear poly- 
gonal spaces are produced by the fat lobules and also 
by gas which has infiltrated between the connective 
tissues. This pattern is normal and should not be 
misinterpreted as indicating perinephritis. 

Five roentgenograins; 1 drawing. 

O. Sark, M.D. 
Baltimore, Md. 


Multiple Prostatic and Urethral Calculi Resulting 
from Urogenital Tuberculosis. Roentgen Differential 
Diagnosis of Prostatic Concretions. Gustaf Notter. 
Acta radiol. 36: 495-508, December 1951. (In 
German) 

The author reports the case of a sixty-four-year-old 
male who had an epididymitis in 1916 and a nephrec- 
tomy in 1924 because of tuberculosis; in addition, a 
diagnosis of pulmonary tuberculosis was made. About 
twenty-five years later the patient complained of pain- 
ful micturition, and on the films a conglomerate of 
calcifications, 4 X 4 cm., was seen in the region of the 
prostate. On subsequent urethrograms a cavity with 
smooth borders containing calcifications was noted. 
The stones were analyzed and identified as calcium 
triphosphate and calcium carbonate. They are 


believed to have been formed from a_ tuberculous 
focus. 


The author discusses in detail the etiology, 
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classification, symptoms, differential diagnosis, and 
treatment of prostatic calcifications. 
Twelve roentgenograms; 1 photograph. 
O. M.D. 
Baltimore, Md. 


Scrotal Cystocele. Bernard Levine. J.A.M.A. 
147: 1439-1441, Dec. 8, 1951. 

The author adds 2 cases of scrotal cystocele to the 30 
cases previously recorded in the literature and briefly 
reviews the contributions of others dealing with this 
condition. His first patient was a 57-year-old man who 
had had two bouts of hematuria and one attack of 
left renal colic in the preceding three months. Excre- 
tory urography prior to hospital admission had shown 
bilateral hydronephrosis and delayed renal function, 
with displacement of the bladder to the right side of 
the pelvis. A right scrotal hernia of moderate size 
was obvious upon physical examination. Residual 
urine was 10 c.c., but pressure upon the hernia resulted 
in withdrawal of 150 c.c. of additional residual urine. 
A retrograde cystogram showed the pelvic portion 
of the bladder to be drawn to the left side, and the 
major part in the inguinal and scrotal regions. Surgical 
repair was successful. 

The second patient was an 8l-year-old man who 
complained of dysuria and gave a history of bladder 
stones. He also had a right inguinal hernia. Cystog- 
raphy revealed a scrotal cystocele. Operation was 
deferred because of the patient’s age and general con- 
dition. Subsequently resection of the herniated 
bladder was undertaken elsewhere, but death occurred 
postoperatively. 

The treatment recommended by the author is re- 
placement of the unopened bladder and hernioplasty 
in cases suitable for surgery. 

Two roentgenograms. Srpney Kinc, M.D. 

Hancock, Mich. 


THE BLOOD VESSELS 


Translumbar Arteriography: Its Roentgenologic 
Interpretation. Parke G. Smith, Arthur T. Evans, 
Edward C. Elsey, and Benjamin Felson. Am. J.. 
Roentgenol. 67: 183-196, February 1952. 

The authors have performed some 800 translumbar 
aortic punctures with no significant complications. 
They describe briefly the technic of puncture, injection 
of the contrast medium and radiography, but their 
main concern here is with interpretation of the arterio- 
grams. The report is based upon 200 selected arterio- 
grams obtained on 175 patients, ranging in age from 
eleven to eighty-one years. There were 50 normal and 
120 abnormal arteriograms; the remaining 30 were 
considered unsatisfactory for technical reasons. The 
examinations were done under general anesthesia with 
the patient in the prone position. 

The authors discuss the normal arteriogram at great 
length and illustrate the normal renal arterial pattern, 
the celiac artery and its branches, the superior and in- 
ferior mesenteric arteries and their branches, and the 
normal nephrogram. 

Among the abnormal conditions which are discussed 
and illustrated with roentgenograms are: renal anoma- 
lies, including anomalous renal artery, congenital 
malposition, horseshoe kidney, renal duplication, and 
renal hypoplasia and agenesis; impaired renal circula- 
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tion occurring for the most part in hydronephrosis and/ 
or infection with severe renal damage, in which cases 
the arteriogram may help decide for or against a 
nephrectomy; arterial disease, including aneurysm 
of the aorta or other large vessels, arterial thrombosis, 
and renal infarctions; abdominal masses, including 
renal tumors, solitary renal cyst, polycystic kidneys, 
and enlarged spleen. Arteriography was also done in 
5 pregnant patients but was unsatisfactory in 2: 
in 1 case a suspected placenta praevia was ruled out 
by the procedure. 

In many cases arteriograms offered vauable pre- 
operative information not obtainable by other means. 

In 10 cases the contrast medium was accidentally 
injected into a branch of the aorta, the renal, celiac, 
superior mesenteric, or inferior mesenteric artery. No 
harmful sequelae developed, but the authors know of 3 
cases in which direct injection of the superior mesenteric 
artery resulted in mesenteric infarction and death. 
This can be avoided by puncturing the aorta at a high 
level, above the origin of the celiac plexus. The level 
of the twelfth thoracic vertebra is recommended. 

Thirty-six patients had arteriograms made four 
hours to twenty-four days before death. All were 
moribund because of malignant neoplasms or other dis- 
ease. Each wasstudied at autopsy. In 6some evidence 
of blood outside the aorta was present, but in no instance 
was the amount significant. 

The only contraindications to arteriography which 
the authors have heeded have been iodine sensitivity 
and uremia. Old age, arteriosclerosis, and hyper- 
tension have not been regarded as serious risks. At 
the present time the procedure is believed to be of 
definite value in the diagnosis of arterial obstruction, 
aneurysm of the abdominal aorta or its branches, and 
left upper quadrant abdominal masses. It is also of 
aid in the diagnosis of anomalous renal artery, and in the 
determination of the portion of the kidney supplied 
by the aberrant vessel. In addition, arteriography is 
the best means of obtaining preoperative information 
about the non-functioning kidney with impassable 
ureteral obstruction. Further experience, they be- 
lieve, will substantiate that arteriography is useful 
in the differentiation between renal cancer and cyst, 
in the demonstration of placenta previa, and in deter- 
mining the indications for nephrectomy in cases of 
severe hydronephrosis and /or infection. 

Seventeen arteriograms are shown. 

BERTRAM LEvIN, M.D. 
Minneapolis, Minn. 


Present Status of the Radiologic Exploration of the 
Aorta and Its Branches. A. Castellanos, R. Pereiras, 
O. Garcia, J. M. Viamonte, R. Hernandez Beguerie, 
J. Centuri6n, E. Gonzalez Pefia, D. Garcia Niifiez, 
Lino Boudet, R. Bustamante, E. Pérez Stable, R 
Guerra, B. Milanés, and R. Casanova. Rev. cubana 
cardiol. 11:1-124, 1950. (In Spanish) 

This symposium on aortography arranged by the 
first two authors for a joint session of the Cuban socie- 
ties of cardiology and radiology, March 22, 1950, 
appeared in two successive issues of the Cuban Review 
of Cardiology, and was reissued as a single reprint. 
It is much too lengthy for an ordinary abstract. 

The evolution of aortography is fully discussed 
(30 pages), including the important pioneering done 
by the Cuban school under the leadership of Castel- 
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lanos and Pereiras. A section of 25 pages is devoted 
to aortography of the thoracic aorta and its branches 
by levoangiocardiography, in the adult. Retrograde 
superior aortography, via the common carotid artery, in 
children and in adults is next considered. Then comes 
a description of opacification of the thoracic aorta by 
catheterization of the humeral artery (30 pages), and 
finally a short section on the radiologic study of the 
abdominal aorta and its branches. 

All of the above communications are presented in an 
authoritative manner consistent with the leadership 
and extreme ingenuity of the authors and their collabo- 
rators, who have won universal acclaim in angiocardio- 
graphic and radiologic practice. This document is 
worth a place in every medical library. 

James T. Case, M.D. 
Santa Barbara, Calif. 


Aortography: Its Interpretation and Value. A Re- 
port of 200 Cases. René Leriche, Peter Beaconsfield, 
and Colette Boély. Surg., Gynec & Obst. 94: 83-90, 
January 1952. 

The authors review their experience with a group of 
200 patients in whom aortography was performed. 
The series included 175 cases of obliterative arteritis of 
different types, and these are more thoroughly dis- 
cussed. 

Aortography is employed only after simpler methods 
fail to give the necessary information for the best 
management of the patients. The indications, con- 
traindications, and technic are reviewed. To obtain 
a better concentration of the 70 per cent diodrast, two 
needles are introduced into the aorta. The authors do 
not recommend retrograde catheterization in arteries 
of patients with peripheral vascular diseases. 

In thromboangiitis obliterans, aortography shows an 
intact arterial wall and very few, if any, collaterals. 
The circulation of the main trunk is not re-established 
below the lesion and there is a generalized peripheral 
vasospasm. The authors have obtained aortograms 
in 56 cases, but they feel that the procedure is seldom 
indicated. It does not give any indication as to prog- 
nosis and is of no help in determining therapy, since 
reconstructive surgery has thus far proved unsuccessful. 

In arteriosclerosis obliterans (including the atheroma- 
tous and the Ménckeberg types), the aortograms show 
increase in the diameter of the vessels and their tortuos- 
ity, obliterations, and the degree of collateral circula- 
tion, with the possibility of filling of the main arterial 
trunk below the site of obliteration. 

Aortography was useful as furnishing indications 
for operation in this group. In 36.1 per cent of 83 
patients, arteriectomy was done after aortography 
had revealed marked stenosis of the artery without 
complete obliteration. Arteriectomy is much more ef- 
fective for relief of pain in these patients than sympa- 
thectomy alone. If grafting is to be done, aortography is 
also of help in showing the extent of the obliterated zone 
to be grafted. 

Mixed arteritis may be described histologically as 
a segmental endarteritis obliterans with proliferation 
of the intima but without true atheromatous changes. 
There were 22 patients in this group, and the frequency 
of surgical interventions over the arteries (22.7 per cent 
had arterial grafts, 31.8 per cent arteriectomy, and 
0.9 per cent debouchage) favors a good localization 
of the lesions as obtained in the aortograms. 


In endarteritis of the bifurcation of the aorta, producing 
the clinical entity known as the Leriche syndrome, 
aortography is the only method of confirming the diag- 
nosis, which is important, since the prognosis after 
bilateral lumbar sympathectomy is favorable. 

The remaining 25 cases in the authors’ series include, 
among others, aneurysms, where localization of the 
lesion is of great help to the surgeon; also arteriovenous 
fistulas and embolism, but the latter may be located 
by physical examination. 

As can be seen, aortography is of value for indicating 
treatment and prognosis, as it gives the exact location, 
extent of the lesion, and condition of the arterial wall. 

Nine roentgenograms; 1 table. 

Francisco Campoy, M.D. 
University of Pennsylvania 


Direct and Retrograde Aortography. Ralph A. 
Deterling, Jr. Surgery 31: 88-114, January 1952. 

The author has successfully employed the Wagner 
modification of the dos Santos technic for direct trans- 
lumbar aortography (J. Urol. 56: 625, 1946; Surg., 
Gynec. & Obst. 84: 619, 1947; Am. J. Roentgenol. 
58: 591, 1947. Abst. in Radiology 49: 524, 1947; 
50: 276, 1948; 51: 445, 1948), making use of Pento- 
thal Sodium anesthesia and injection of sodium iodide by 
hand syringe. At present, however, he sees greater 
advantages and safety in a technic employing local 
anesthesia and an organic iodide. Among 55 patients 
studied by the Surgical Service and over 40 by the Uro- 
logical Service, Presbyterian Hospital, New York City, 
there were no fatalities. Transient encephalopathy 
was noted in 2 patients and chemical neuritis in 3, 
all of whom received 80 per cent sodium iodide. 

Retrograde abdominal aortography appears to have 
no advantages over the translumbar method and there 
are definite practical disadvantages. 

In visualizing the thoracic aorta, the direct approach 
has been far less popular or successful than the retro- 
grade route. The organic iodide compounds have 
been most satisfactory, being injected via needle or 
catheter introduced into the arteries of the upper 
extremity or the common carotid artery. Poor 
visualization and one related fatality were experienced 
in 3 cases in which iodopyracet ( Diodrast) was injected 
through a catheter into the thoracic aorta via the ulnar 
artery. Excellent visualization but two serious com- 
plications resulted from the use of a catheter in the 
left common carotid artery in 12 patients. 

Experimental studies in dogs, and some of the cases 
in human beings, indicated a consistent pattern of 
vasomotor response to intra-aortic injection of four 
different contrast media. There was a considerable 
difference in the degree of the cardiovascular effects 
with the various agents tested, sodium iodide causing 
the greatest changes. 

Seventeen figures, with 14 roentgenograms. 


Technic and Indications for Lumbar Aortography. 
E. Gadermann and E. A. Schrader. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 75: 670-678, December 1951. 
(In German) 

The authors describe the technic of lumbar aortog- 
raphy as follows: Preparation consists in administra- 
tion of an enema and, in the case of very nervous pa- 
tients, a sedative. No anesthesia is used. The punce- 
ture of the aorta is carried out by means of two needles, 
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equipped with a mandrin, similar to a spinal puncture 
needle, about 14 to 16 cm. long with an external cir- 
cumference of 1.2mm. [This latter figure is undoubt- 
edly an error; it should probably read diameter.— 
W.A.M.]. With the patient prone upon the x-ray 
table, the needles are inserted below the twelfth rib 
on the left side about four fingers laterally from the 
spinous processes. The needle is directed cranial- 
ward and slightly medialward and pushed forward 
until it strikes the aorta. If the needle strikes the trans- 
verse process or the body of a vertebra, its direction is 
slightly altered. The location of the needle in the aorta 
is recognized by pulling out the mandrin, whereupon 
a strong arterial pulsation is observed. After one of 
the needles has been inserted, the second one is placed 
close to it and injection is usually made into both 
needles. Only if the aorta cannot be found with one 
of the needles is the injection carried out with a single 
needle. When the needle is directed cranialward, it 
usually pierces the aorta above the origin of the renal 
artery and the kidneys are visualized. If, however, 
kidney visualization is not desired, the needle is inserted 
perpendicularly to the aorta. 

The injection apparatus consists of a 50-c.c. syringe 
firmly attached to a stand in a vertical position. 
The piston of the syringe has a large handle; the tip 
is connected to the two needles by means of a rubber 
hose about 70 cm. long, divided near the end into two 
branches, each leading into one of the needles. This 
apparatus permits the injection to be made with great 
force. Fifty cubic centimeters of the contrast medium 
can be injected within two to four seconds. As the 
exposure time is about two seconds, exposure is begun 
as soon as 10 c.c. of the contrast medium has been in- 
jected. In this way maximal filling of the vessel will be 
shown. After the exposure, the rubber hose is removed 
from the needles and the mandrins are reinserted until 
the film has been developed. If a satisfactory film is 
obtained, the needles are removed and the patient is 
allowed to get up at once and walk about. All of the 
patients on whom the procedure was done were ambula- 
tory and went home. The contrast medium is water- 
soluble Umbradil, 70 per cent (Astra). In order to 
test for hypersensitivity an injection of 2 c.c. is given 
before the procedure. 

In one of the cases the needle was apparently pulled 
out of the aorta by accident, and the contrast medium 
spread along the vessel within the tissue up into the 
thorax, with no serious effect. In another case the 
needle apparently struck the aorta tangentially and 
the contrast medium was injected into the wall of the 
vessel. The wall infiltration can be plainly seen on 
one of the films. Again no serious sequelae followed. 
In order to avoid such complications, the authors in- 
ject first about 4 or 5 c.c. and then release the piston 
to see whether blood pulsates back into the syringe. 
A complication described elsewhere, but not experienced 
by the authors, is entering of the spinal canal through 
an intervertebral foramen. In this case the ap- 
pearance of cerebrospinal fluid should immediately 
warn the operator. The injection of the contrast me- 
dium into a small vessel instead of the aorta can be 
prevented by moving the needle back and forth to some 
extent and observing the continued pulsation. 

This procedure can be carried out without any 
difficulties even in patients with coronary disturb- 
ances and with definite degenerative myocardial 
changes as demonstrated on the electrocardiogram. 


December 1952 


Calcification of the aorta is no contraindication; on the 
contrary, a calcified aorta is less likely to ooze after 
puncture. The procedure is indicated in any suspected 
circulatory disturbance in the iliac vessels. Leriche 
has shown that stenoses and occlusions occur in these 

vessels about as frequently as in the femoral vessels. 
An intravenous pyelogram can be made at the same 
time if necessary and, if the renal vessels are demon- 
strated, a partial obstruction of the ureter, perhaps 

through an aberrant vessel, can be shown. 

Eight roentgenograms; 2 photographs; 1 drawing. 

Wm. A. MARSHALL, M.D. 

Chicago, II. 


Visualization of the Hepatic Veins. Giulio Tori. 
Reprint (pp. 1-5) from Bull. sc. med. (Bologna), Vol. 
124, 1952. (In Italian) 

The author reproduces roentgenograms of five normal 
cases in which the hepatic veins were made opaque 
to x-ray in an attempt to discover liver disease. The 
technic involves the insertion of a cardiac catheter 
in one of the veins of the arm and introduction of the 
tip of the catheter into the hepatic veins under fluoro- 
scopic control. No difficulties were encountered 
in reaching the hepatic veins after passage of the cathe- 
ter through the superior vena cava, the right atrium, 
and the inferior vena cava. The procedure was toler- 
ated quite well, and the roentgenograms show excel- 
lent visualization of the hepatic venous system. 

Since the method has not as yet been employed in 
pathological livers, it is difficult to tell what applica- 
tions it may find. It is, however, another step in the 
extension of roentgen diagnosis. 

Four roentgenograms. 

CESARE GIANTURCO, M.D. 
Urbana, Ill. 


THE X-RAY DEPARTMENT; APPARATUS 


The X-Ray Department in Civilian Catastrophes. 
Edward F. Klein and Benjamin Copleman. J. M. 
Soc. New Jersey 48: 505-506, November 1951. 

It is suggested that radiologists might survey their 
departmental situation with a view to preparedness 
for unexpected overloading as a result of civilian catas- 
trophes. On May 19, 1950, there was an explosion 
of munitions-laden lighters in the harbor of South 
Amboy, N. J., and though casualties were numerous, 
not more than a dozen radiographic examinations were 
made at the two local hospitals. On Feb. 6, 1951, 
however, a nearby train wreck resulted in 221 patients 
being treated in one hospital, and within one hour 
after the first admission the x-ray department was 
overtaxed. Certain procedures on that occasion ex- 
pedited the work and, on this basis, the following sug- 
gestions are offered : 

(1) A priority system should be established by 
experienced clinicians, so that persons requiring im- 
mediate roentgen examinations receive attention first. 

(2) Volunteer personnel should be adequate to 
handle large patient loads and should be organized 
in teams to handle stretchers and assist the technician. 
There should be frequent changing of teams to avoid 
excessive radiation exposure. 

(3) If the load is large enough to necessitate con- 
tinuous night work, extra teams of technicians and at 
least two radiologists are necessary. 

(4) A tag may be used for an identification form, 
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one side being used for the wet film report and the other 
for the emergency report. Final formal reports are 
made when the films are dry. any 
(5) The patient should be returned to his site of 
origin in the hospital as soon as the wet-film reports 
are made. Mortimer R. CaMIgEL, M.D. 
Brooklyn, N. Y. 


A New Method of Obtaining Focused Images with 
X-Rays. G.N. Ramachandran. Phys. Rev. 85: 378- 
379, Jan. 15, 1952. 

X-rays of all wave lengths from a point source falling 
on a cleavage plate of crystal bent to a spherical surface 
will be reflected to a focus-like light, but only those 
wave lengths satisfying the Bragg condition will be 
reflected, the rest being transmitted. To use a second 
mirror thus and make a compound x-ray microscope 
would require a very special relation between the two 
mirrors so that the selected wave length from a partic- 
ular part of the first mirror would hit the second one 
at an angle satisfying the Bragg condition (A = 2 d 
sin @). The mirror settings require accuracy similar 
to that required in a double-crystal spectrometer. 
The author does not say he is going to make one. 

R. R. NEWELL, M.D. 
San Francisco, Calif. 


Beryllium-Window Tube Outputs: Further Con- 
siderations Regarding the Use of Constant and Pulsat- 
ing Tension. W. Alan Jennings. Acta radiol 36: 
477-484, December 1951. 

The author discusses the theoretical approach 
used to compare the radiation outputs and qualities 
obtained by pulsating and constant potential genera- 


tion of a beryllium-window tube operated over the range 
of 10 to 50 kv.p. He compares his data with those 
obtained by Braestrup, and mentions a stroboscopic 
device which was used, but the detailed report of this 
technic is not described, as it was still in a preliminary 
stage. The dependence of the ratio of radiation quali- 
ties between constant and pulsating tensions expressed 
in terms of half-value layer in aluminum was seen to 
rise with fall in kilovoltage but was little influenced 
by changes in external filtration (0.0 to 0.5 mm. Al). 
Similar relationships (to those for h.v.1.) were discovered 
to be true for the relative absorption of the beam in air 
under the two types of generation. The relative beam 
penetrations in ‘‘tissues’’, expressed in terms of half- 
value-depth (h.v.d.), were more difficult to derive from a 
theoretical standpoint, but the author arrived at an 
estimate of the relative h.v.d.’s under constant and 
pulsating tension and gives this estimated data in the 
form of a graph. 

The constant potential is to be preferred, as with 
low kilovoltage and filtration the output is relatively 
greater and also it can be adequately calibrated by a 
thimble chamber method, whereas the wave generation 
by a pulsating potential does not lend itself to a reliable 
sustained calibration by this means. However, the 
size of condensers required for constant potential 
makes its use impracticable unless the kilovoltage is 
lowered. This in turn with the milliamperage used 
(up to 50 ma.) produces an appreciable ripple, ranging 
up to 100 per cent and leads to a dependence of quality 
on the tube current. Therefore, the existent commer- 
cial designs of low kilovoltage units fitted with beryl- 
lium-window employ pulsating tension. 

Three figures; 1 table. O. Satrx, M.D. 

Baltimore, Md. 


RADIOTHERAPY 


Radiation Therapy of Malignant Melanoma. Paul 
H. Reitman. Am. J. Roentgenol. 67: 286-293, 
February 1952. 

The author reports on 42 cases of malignant mela- 
noma to show the response of this tumor to irradiation. 
The intent is to prove that the results have been at 
least as favorable as with radical surgery, while at the 
same time the patient is spared a mutilating operation. 

In 50 to 80 per cent of cases the malignant melanoma 
arises from a pre-existing benign nevus, trauma being 
the most important single factor causing the transition 
from benignancy to malignancy. Because of this the 
author contends that biopsy is contraindicated and that 
the diagnosis of malignant melanoma should be made 
clinically. ‘Any pigmented lesion of the skin arising 
de novo, exhibiting unreasonable growth, pigment 
change, satellite formation, erosion, bleeding and/or 
ulceration, or any pre-existing pigmented lesion ex- 
hibiting similar changes should be considered malig- 
nant.”” Among the skin lesions to be considered in 
the differential diagnosis are keloids in children follow- 
ing mild trauma, seborrheic warts, pigmented papillo- 
mas, neurofibromatosis, Bowen’s dermatitis, sebaceous 
cyst, and pigmented basal-cell and squamous-cell 
epitheliomas. The case history and physical examina- 
tion should serve to make the diagnosis. 

In the reported series, the average age was 43.3 
years, with the average and mean age of the group 
surviving significantly lower than of the group not 


surviving. Four patients in the survival group ranged 
from five months to four years of age. There were 
21 survivors and 21 deaths. The survivors, of whom 
one has multiple quiescent metastatic nodules, are alive 
for periods of three months to eight years. In this 
group 8 cases were diagnosed clinically and 13 by micro- 
scopic section. All cases terminating fatally were 
proved pathologically. In 57 per cent of the survivors 
the lesion was purely a local one; in only 4 per cent of 
the fatalities was the lesion strictly local when first 
treated. Thus, much of the therapy in the latter group 
was directed at palliation. Only 6 of the survivors had 
a history of trauma or previous surgery for the tumor; 
15 of the non-survivors gave such a history. In only 1 
case, where the primary lesion was on a toe, was the 
treatment amputation with a prophylactic block 
dissection of the inguinal lymph nodes. In the other 
cases surgically treated there was local excision com- 
bined, in some instances, with block dissection of the 
regional lymph nodes. In 52 per cent of the cases 
the lesion was in the lower extremities. 

The author believes that the effective cancerocidal 
dose for malignant melanoma lies between 5,000 and 
8,000 gamma roentgens. For larger fields he prefers 
about 7,000 and for smaller areas 8,000 gamma roent- 
gens. This high dose has been achieved over single 
fields by the use of radium element. A surface plaque 
was used for small localized lesions and a 4-gram radium 
“bomb” was used for the irradiation of larger areas and 
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for metastatic regional lymph nodes. Roentgen radia- 
tion was not used since the corresponding dose range 
is disproportionately too severe and fractionation and 
protraction are more easily achieved with radium 
therapy. 

Of the 21 survivors, 9 were treated by irradiation 
alone; 7 had preoperative irradiation, 7 postoperative 
irradiation (2 both preoperative and postoperative 
irradiation). One patient received irradiation alone 
to new metastatic areas and postoperative irradiation 
to areas previously excised. 

A number of case histories are given, including one 
of a male who survived twelve years and eight months 
following diagnosis and treatment (surgery) of malig- 
nant melanoma but finally succumbed to the disease. 

Two charts. BERTRAM LEVIN, M.D. 

Minneapolis, Minn. 


Radiation Treatment of Carcinoma of the Breast. 
E. Berven. Fortschr. a. d. Geb. d. Réntgenstrahlen 
75: 10-25, (Sonderheft) December 1951. (In Ger- 
man ) 

In spite of recent progress in operative technic, 
improvement of radiation therapy and the use of hor- 
mones and chemotherapy, the results in breast car- 
cinoma have shown no marked improvement. Seventy 
per cent of the patients die with local recurrence or 
metastatic disease within the first five years. About 
half of the cases observed in a large clinic were practi- 
cally inoperable at the first consultation. The author 
particularly stresses the difficulty in statistical appraisal 
because of the lack of uniformity in classifying the ma- 
terial. He feels that public education, especially in 
regard to the early recognition of any tissue thickening 
or lump in the breast, is of the greatest importance. 

The initial operation, if performed for diagnosis, 
should be radical enough to remove all palpable disease; 
if cancer is found, the complete operation should be 
performed as soon as possible. Those cases handled 
exclusively by radical operation have shown in the vari- 
ous large clinics approximately 30 per cent survival 
at five years, including all stages. 

There are four types of combined procedure: (a) pre- 
operative irradiation, radical operation, and postopera- 
tive irradiation, (b) primary radical operation and 
postoperative x-irradiation, (c) primary radical opera- 
tion and postoperative radium treatment, (d) simple 
breast amputation with postoperative irradiation by 
x-rays or radium. 

Preoperative irradiation is given through the breast 
and to the anterior and posterior supraclavicular and 
the axillary areas. Technical factors are 180 kv.., 
0.5 mm. Cu and 1.0 mm. AI filtration (h.v.J. 0.75 mm. 
Cu), 40 to 50 em. target-skin distance. Daily treat- 
ments are given, of 350 r (measured on the skin). 
Four to five treatments are given over each field and the 
tumor dose is estimated as 2,000 r within the breast 
and 1,500 rin the axilla. A light erythema appears and 
resolves in approximately three weeks. 

Postoperative therapy is commenced ten days after 
operation. Similar fields are used, and the series is 
repeated in two months and occasionally again after 
three months. The author states that heavier doses 
and reactions produce no better results than the more 
conservative type of therapy. 

In Cases of Stage I with preoperative and post- 
operative irradiation the author reports 68 per cent 
five-year survivals, and in Stage II, 44 per cent five- 
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year survivals. In Stage I cases irradiated postopera- 
tively only, the five-year survival rate was 66 per cent; 
for Stage II cases it was 40 per cent. 

Preoperative irradiation appears to be definitely 
indicated, contributing to better healing because of 
the influence on the “tumor bed.’’ It also supplies 
information as to the sensitiveness of the tumor and 
its reaction to radiation, which may influence the future 
method of handling the case. In Stage I, preoperative 
irradiation probably gives no better results than post- 
operative therapy, but in Stage II with node involve- 
ment there was five-year freedom from disease in 32 
per cent of those treated both before and after operation 
against 7 per cent among the group receiving post- 
operative irradiation only. Since it is often im- 
possible to differentiate accurately between Stages I 
and II, it is probably wise to give the patient the advan- 
tage of irradiation in all cases. 

The objections to preoperative irradiation have 
been as follows: (1) Operation is sometimes post- 
poned by the patient with consequent risk of spread 
of the disease. If surgery is done within one month 
after irradiation, danger of spreading is minimized or 
completely obliterated. (2) Radiation may contrib- 
ute to bleeding and difficult operation. This has not 
been the experience of the author. (3) A sensitive 
tumor may disappear and operation will not be done. 
Operation should be carried out even though the tumor 
may have completely disappeared. (4) Preoperative 
irradiation may cause edema of the arm. The author 
has found no basis for this. 

It is concluded that (a) preoperative irradiation is 
conducive to the best results; (b) postoperative ir- 
radiation (after radical resection) gives definitely 
better results than surgery alone; (c) simple amputation 
followed by irradiation may be considered when the 
tumor is definitely known to be local or when it is totally 
inoperable and local removal is carried out to rid the 
patient of sloughing ulcer; (d) irradiation exclusively 
should be used only in definitely inoperable tumors, 
as a palliative procedure. 

Six drawings; 1 photograph. 

E. W. SpackMan, M.D. 
Fort Worth, Texas 


Radium Therapy for Cancer of the Cervix Uteri 
with a New Type of Colpostat. Sidney M. Silverstone, 
William Harris, and Maurice Greenberg. Am. J. 
Roentgenol. 67: 294-299, February 1952. 

The authors describe in detail a colpostat which has 
been used at the Mt. Sinai Hospital, New York, for 
three years and found to be highly satisfactory and 
practical. The colpostat consists of two ovoids 
shaped to approximate the isodose surface from a short 
linear source of radium and connecting rods. [For a 
detailed description of the apparatus the reader is 
referred to an earlier report in J. Mt. Sinai Hospital 
14: 369, 1947.] The ovoids are so shaped as to elimi- 
nate radiation “hot points’; the intensity at every 
point on the surface of the ovoid is the same, except 
for less intensity at the poles. The transverse diam- 
eter of the ovoid is 2 cm. and therefore the minimum 
distance between the vaginal mucosa in contact with 
the ovoid and the center of the radium is 1 cm, An 
ovoid is placed in each fornix under direct vision and 
fixed in position by connecting rods and a locking 
pivot. Usually the radium sources are separated by 
4 cm., with a 25-mg. capsule of radium with a filtration 
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of 1.0 mm. of platinum in each ovoid, The radium 
is left in place for a total of 4,800 mg. hr. 

The intra-uterine tandem used contains 40 mg. 
of radium, made up of one 10-mg. and two 15-mg. 
capsules, the weaker source being placed at the cervical 
end. The filtration is 1.0 mm. of platinum. The 
tandem is kept in place for 3,600 mg. hr. 

The dose to the vaginal mucosa, where it is in con- 
tact with the ovoids, is of the order of 17,000 r; to the 
cervix, 12,000 r; to the paracervical triangle, 6,400 r; 
to the lateral parametrium, 2,000 r; to the base of the 
bladder, 4,500 r; to the anterior rectal wall, 4,500 r; 
to the head of the femur, 500 r. 

The authors feel that the particular advantage of 
the colpostat is that the ovoids can be separated to 
the maximum permitted by the tissue of the vaginal 
vault, so that the maximum possible dose to the lateral 
parametria may be delivered. 

Five illustrations; 2 tables. 

BERTRAM LEvIN, M.D. 
Minneapolis, Minn. 


Carcinoma of the Uterine Cervix. Incidence and 
Influence of Age. A Statistical Study. Arne Lindell. 
Acta radiol., Suppl. 92, 1952. 

In this investigation the author studied the effect 
of the patient’s age upon various aspects of the nature 
and behavior of carcinoma of the uterine cervix. The 
stage-distribution, the duration of symptoms, the 
course, the prognosis and response to radiation therapy 
are considered, and differences are categorized and re- 
lated to the age at which the disease appeared. In 
addition to this, the author studied the incidence of the 
disease in relation to age grouping. 

The first part of the investigation involved a study of 
5,258 cases of cervical carcinoma, and was designed to 
answer the question: Does the age of the patient have 
any significance as to the course and prognosis of carci- 
noma of the uterine cervix? 

The second part of the study, on the relation of age 
to incidence of the disease, is based on the total female 
population of Sweden for the years 1920 to 1949, in 
which there were 10,863 cases of cervical carcinoma. 

In 98 pages, containing 38 tables, 18 graphs, a modi- 
cum of calculus, and careful statistical analysis, the 
author concludes that his study indicates that: 

1. The prognosis is better in older women than in 
young. 

2. The mortality runs an evener course in the older 
women, with a lower rate than among the young during 
the first years after treatment. 

3. The duration of symptoms is generally longer 
in the older women. 

In short, his findings would indicate that carcinoma 
of the uterine cervix is less malignant in the elderly 
than in the young. 

The morbidity rate was highest between the ages of 
fifty-one and fifty-five, and has been rising in this age 
group. If the rise in incidence of cervical carcinoma 
continues, and assuming that it reaches the Danish 
rate for the years 1942 to 1944, by 1965 the number 
of cases of carcinoma of the cervix in Sweden would 
reach 1,100 annually. This compares with 600 cases 
in 1949, or almost double. This increase would have 
far-reaching consequences for the organization of the 
gynecological cancer service in Sweden. 

Stoney Kine, M.D. 
Hancock, Mich. 


Treatment of Angiomas: Summary of Twenty 
Years’ Experience at Columbia Presbyterian Medical 
Center. George C. Andrews, Anthony N. Domonkos, 
and Charles F. Post. Am. J. Roentgenol. 67: 273-284, 
February 1952. 

This report is based on experience with 1,239 heman- 
giomas over a period of twenty years. Nevus flam- 
meus and nevus araneus accounted for 321 cases and 
there were 892 cases of hemangioma simplex or caver- 
nosum. Six hundred and two of the patients were 
one year of age or younger. The lesions were on the 
head in 60 per cent of the cases. 

Though it is common for hemangiomas to disappear 
spontaneously, it is also common for them to grow, 
ulcerate, destroy soft tissue, and form disfiguring scars. 
The authors note that “it is important that doctors 
learn that angiomas are very easy to treat when they 
are first noticed and that it is unwise to wait for them 
to disappear spontaneously. It is much safer to treat 
them effectively at once and thus prevent all danger 
of their growing larger, ulcerating and seriously threat- 
ening the child with disfigurement.” 

The majority of hemangiomas in this series were 
treated with radium plaques. Full-strength plaques 
(5 mg. per square centimeter) with 2 mm. of brass 
filtration are kept on the skin for three and a half 
hours. One or more plaques may be used, depending 
on the size of the angioma. The plaque is tightly ap- 
plied to the lesion so as to force out as much blood as 
possible. One, two, three, or four treatments are given 
as needed. No more than four treatments are given, 
with intervals of at least three months between treat- 
ments. “Rarely, some remnant may persist after 
four treatments. This will disappear in time.” 

For treatment of some bulky hemangiomas, radium 
plaques at a distance of 11.5 mm. are used. The filtra- 
tion is equivalent to 2 mm. of brass. 

In the past ten years treatment with the described 
technics have given excellent cosmetic results without 
atrophy of the skin or other sequelae in all cases of 
simple or cavernous hemangioma. Scarring was fre- 
quently seen from previous carbon dioxide treatment 
and after treatment of crusted or ulcerated lesions. 

The radium dosage used is safe at any age, and no 
injury to the eye has been experienced. However, 
because of the criticism of the use of radium near the 
eyes, it is usually simpler to treat such angiomas by 
injections of sclerosing solutions. 

Some hemangiomas have been treated with super- 
ficial or contact roentgen radiation but, though there 
have been excellent results, treatment with gamma-ray 
plaques has been more suited to the physical require- 
ments. 

In cases where there is evidence of infection (crusting, 
tenderness, ulceration) the patient should first be 
treated with penicillin until the infection clears 

A large number of cases were treated by injection 
of sclerosing solutions. This method of treatment is 
of particular value in the management of angiomas 
around the eyes or of the eyelids. The cosmetic re- 
sults are not as good as with radium treatment. 

Refrigeration with solid carbon dioxide and surgical 
excision were used in a comparatively small number 
of cases. 

Thirty-six photographs; 1 table. 

BerrraM Levin, M.D. 
Minneapolis, Minn. 
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Intensive Roentgen Irradiation of Advanced Cancer 
Through a Lead Rubber Sieve. (Experience During 
a Year with 140 Cases). Ch. Botstein and W. Harris. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 75: 26-39, 
(Sonderheft) December 1951. (In German) 

This is an account in German of the experience with 


grid therapy in advanced cancer as carried out at 
Mt. Sinai Hospital, New York. See papers by Marks 
Harris, and Loevinger, in Radiology 58: 338, 343, 
351, 1952, as well as an Editorial on the subject in 
Radiology 58 : 424, 1952. 

Fourteen illustrations. 


RADIOISOTOPES 


The Iodine-Deficient Human Thyroid Gland. A 
Preliminary Report. John B. Stanbury, Gordon L. 
Brownell, Douglas S. Riggs, Hector Perinetti, Enrique 
del Castillo, and Juan Itoiz, with the assistance of 
Alberto Houssay, Eduardo Trucco, and Armando 
C. Yaciofano. J. Clin. Endocrinol. & Metab. 12: 
191-207, February 1952. 

The iodine-deficient thyroid gland is characterized 
by its avidity for iodide. In a series of 118 clinically 
euthyroid patients in Mendoza, Argentina, an area 
of iodine deficiency, a wide variation in I'*! uptake was 
found, with many values over 60 per cent of the admin- 
istered dose within forty-eight hours. A relationship 
was observed between the daily excretion of I'*’ and 
I'*! accumulation. 

The rate of accumulation of I'*! in the thyroids of 
iodine-deficient patients was rapid and the apparent 
rate of release was slow. When an effective thyroid- 
blocking drug (i-methyl-2-mercapto-imidazole) was 
given, however, the slope of the retention curve of 
labeled iodine became much greater, indicating a rapid 
rate of turnover for the I'*". There was a further 
increase in rate of iodine release when thyrotropin 
was given. This change indicated that these thyroid 
glands were not under maximal stimulation from endog- 
enous thyrotropin. 

Daily dietary supplements of I'*’ were remarkably 
ineffective in reducing the I'*' accumulation, but exog- 
enous thyroid depressed the uptake in most of the 
patients to whom it was given. 

Eight illustrations. 


A Study of the Mechanism of the Inhibition of the 
Thyroid Gland Induced by Ingestion of Thyroid 
Substance. Martin Perlmutter, Shirley Weisenfeld, 
Stanley Slater, and Eleanor Z. Wallace, with the tech- 
nical assistance of Maxima M. David. J. Clin. En- 
docrinol. & Metab. 12: 208-227, February 1952. 

The effect of the intramuscular administration of 
varying doses of the thyroid-stimulating hormone 
(TSH) of the pituitary gland upon the function of the 
thyroid was studied in 18 normal subjects. Ten 
milligrams of TSH was found to be the dose minimally 
effective in increasing the uptake of I'*' by the thyroid 
and the level of the serum protein-bound iodine (PBI), 
which have proved to be the most sensitive indices 
of thyroid function. 

The ingestion of 120 mg. of thyroid substance daily 
for twelve or more days resulted in a decrease in the 
thyroid uptake of I'* to hypothyroid levels, unaccom- 
panied by any increase in the level of the serum PBI 
and with only a slight increase in the basal metabolic 
rate. 

Both the serum PBI level and the mean uptake of 
I'#! by the thyroid gland which had been inhibited 
by ingestion of thyroid substance could be increased 
to hyperthyroid levels by the administration of 10 mg. 
or 60 mg. of TSH. 


After similar doses of TSH, the increment in the up- 
take of I'*! by the thyroid gland which had been in- 
hibited by ingestion of thyroid substance was greater 
than the increment in uptake in the control studies. 
The total collection of I'*' in the former case, however, 
was less than the total uptake in the latter. Both the 
increase in, and the highest levels reached by, the serum 
PBI in response to TSH injections were the same in the 
control and in the thyroid-inhibited periods. 

Rebound hypofunction of the thyroid gland was noted 
fourteen days following an injection of 60 mg. of TSH. 
Rebound hypothyroidism was not noted following the 
administration of 10 mg. of TSH. 

A second dose of TSH administered during the re- 
bound phase evoked not only a greater increment in, 
but also a greater total collection of I'*! than had been 
noted following the original dose of TSH. The in- 
crease in the level of serum PBI was the same after 
each of the two injections of TSH 

The authors’ data lend support to the view that 
ingestion of thyroid substance decreases the function 
of the thyroid gland primarily through pituitary in- 
hibition. To a minor degree, the ingested thyroid 
substance appears to decrease the responsiveness of 
the thyroid gland to administered TSH. 

Two charts; 10 tables. 


Effect of Destruction of Thyroid Glands by Radio- 
active Iodine on Pancreatic Diabetes in the Dog. 
William B. Neal, Jr., Lester R. Dragstedt, Georgiana 
R. Rogers, and Gordon McKeague. Am. J. Physiol. 
168: 29-32, Jan. 1, 1952. 

Six dogs were given subcutaneous injections of I'* 
in doses of 0.5 to 1.0 me. per kilogram, an amount 
sufficient to cause almost total destruction of the thy- 
roid gland in six to eight weeks. Two of the animals 
had previously been subjected to total pancreatectomy, 
and a third to partial pancreatectomy and ligation of 
the pancreatic ducts. Diabetic dogs were given in- 
sulin twice daily in amounts adequate to control glyco- 
suria. 

A hyperlipemia and hypercholesterolemia developed 
in the normal dogs given I'*. Liver function, as judged 
by needle biopsies of the liver and serum phosphatase 
levels, was not impaired. Serum calcium and phos- 
phorus values were unchanged. 

Depancreatized dogs, maintained on insulin and fed 
no lipotropic supplement, show hyperglycemia and 
glycosuria, and a marked hypolipemia, fatty infiltration 
of the liver, and evidence of impairment of the liver 
develop. When such animals were rendered hypo- 
thyroid, the glycosuria continued, the insulin require- 
ment fell, the serum lipids remained low, the phos- 
phatase high, and the fatty liver unchanged. 

Raw pancreas or certain extracts of raw pancreas, 
when fed to the depancreatized dogs maintained on 
insulin, increased the daily insulin requirement, 
raised the plasma lipid levels to 1,200 to 1,800 mg. 
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per cent, lowered the serum phosphatase, and cleared 
the liver of fat. The effects of raw pancreas on the 
depancreatized dog rendered hypothyroid with radio- 
jodine were similar. The hyperlipemia and hyper- 
cholesterolemia, however, became greatly exaggerated, 
total lipids rising to 2,500 to 2,900 mg. per cent and 
total cholesterol as high as 590 mg. per cent. 
Three tables. 


Saphenous Circulation Time Test with a Radio- 
active Tracer. Harry T. Zankel and Richard Clark. 
Proc. Soc. Exper. Biol. & Med. 79: 135-138, January 
1952. 

A method of determining the saphenous circulation 
time, using radioiodine and a scintillation counter, 
is described, and its possible uses are indicated. The 
circulation time having been obtained, various physical 
agents can then be applied to the calf, or any other 
part of the body, and their possible effects on this cir- 
culation time can be obtained. 

The saphenous circulation time appears to be reason- 
ably constant for the same individual tested at intervals 
of five to twenty minutes. Preliminary tests show 
that saphenous circulation time is affected by various 
modalities or even by the same modality differently 
administered. It is hoped in the course of time to 
study a sufficient number of patients to permit evalu- 
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ation of such modalities upon the saphenous circulation 
time as measured by the present technic. 
One figure; 1 table. 


Albumin and Globulin Circulation in Experimental 
Ascites. Relative Rates of Interchange between 
Plasma and Ascitic Fluid Studied with C''-Labeled 
Proteins. F. W. McKee, C. L. Yuile, B. G. Lamson, 
and G. H. Whipple. J. Exper. Med. 95: 161-172, 
Feb. 1, 1952. 

Plasma containing carbon'‘-labeled albumin and 
globulin, obtained by feeding «-C'* p, L-lysine to a donor 
dog, was injected intravenously and intraperitoneally 
into recipient dogs with experimental ascites. The 
circulation and interchange of total plasma protein 
between circulating blood and ascitic fluid was con- 
firmed and the participation of both albumin and glob- 
ulin in this interchange was demonstrated. 

Labeled albumin tends to reach equilibrium in 
plasma and ascitic fluid in a shorter period of time 
(one to two days) than does globulin (two or more days), 
after administration of labeled plasma by either route. 

Evidence is presented to show that the rate of transfer 
of albumin across the peritoneal membrane is at least 
three times faster than that of globulin in terms of 
weight. 

Two charts; 3 tables. 


EFFECTS OF IRRADIATION 


The Acute Radiation Syndrome: A Study of Nine 
Cases and a Review of the Problem. Louis H. Hempel- 
mann, Hermann Lisco, and Joseph G. Hoffman. 
Ann. Int. Med. 36: 279-510, February 1952. 

This contribution, to which the Annals of Internal 
Medicine has devoted an entire number, is a report of a 
collaborative clinical investigation by a group from the 
Los Alamos Scientific Laboratory and the Argonne 
National Laboratory, with extremely detailed accounts 
of 9 cases of acute radiation syndrome occurring in 
the course of the Atomic Energy Program. In 2 
of the patients the injuries proved fatal. Although 
these injuries are of the same general type as those 
caused by a full-scale atomic explosion, they are peculiar 
to nuclear reaction on a limited scale, unaccompanied 
by biologically significant amounts of heat and blast. 

The calculated total radiation doses in terms of 
energy absorption ranged from 0.128 to 9.50 megagram 
roentgens. 

The conclusion concerning the fundamental nature 
of the acute radiation syndrome is that widespread 
destruction of tissues throughout the body is the basis 
for the physiologic or clinical response. The destruc- 
tive processes in this disease differ somewhat from those 
produced by other common toxic agents which originate 
outside the body. In the first place, the tissue damage 
and destruction are not confined to the surface of the 
body but, in the case of penetrating radiations, occur 
primarily in the radiosensitive tissues, wherever they 
are located in the body. In this third dimensional 
quality, as well as in its selectivity of organ damage, 
the acute radiation syndrome resembles certain chemi- 
cal poisonings, e.g., benzol, more closely than other 
traumatic injuries. A second peculiarity of the tissue 
destruction caused by ionizing radiation is that it is 
delayed rather than immediate, as is tissue death caused 


by thermal burns. Furthermore, the delay in the ap- 
pearance of tissue damage varies from one organ system 
to another. The reason for the latent period before 
tissue damage becomes manifest is that the radiation 
doses usually responsible for the acute radiation syn- 
drome tend to injure cells in such a way that many 
can survive until they attempt mitotic division. Since 
the mitotic activity is inhibited by radiation exposure, 
cell death does not occur until the tissue regains its 
ability to proliferate. If these peculiarities of tissue 
destruction are taken into consideration, the over-all 
clinical or constitutional response of an individual 
with the acute radiation syndrome is found to be similar 
to that observed in other diseases in which tissue death 
is prominent. Thus, many features of the illness 
of the present patients, including secondary reactions 
such as infection, fluid loss, and presumably the adrenal 
response, resemble those seen in severe thermal burns, 
intestinal obstruction and massive gangrene. 

The conclusion regarding the state of therapy of the 
acute radiation syndrome is that at present one can 
offer only supportive therapy directed at helping the 
individual to survive the acute phase of the illness. 
Although there are a number of means by which tissues 
can be protected to some extent against the damaging 
action of penetrating radiations, there is no known 
method of saving doomed cells once injury has occurred. 
However, there is every reason to believe that the re- 
generative powers of most tissues are so great that 
considerable, if not almost complete, recovery will 
occur if the individual survives the critical toxic stage. 
In this respect, antibiotics, transfusions, and mainte- 
nance of the fluid and electrolyte balance are believed 
to be helpful. 

Following the presentation of the cases there is a 
consideration of the biologic basis for the clinical re- 
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sponse observed and a detailed discussion of individual 
signs and symptoms, the hematologic changes, and the 
chemistry of the blood and urine. 

It is impossible to do justice to this report within the 
limits of an abstract. It should certainly be read in 
the original. 

Twenty-four color photographs; 29 photomicro- 
graphs and photographs in black and white; numerous 
charts and tables. 


Acute Radiation Injuries in Man. Louis H. Hempel- 
mann. Surg., Gynec. & Obst. 93: 385-403, October 
1951. 

This paper, which attempts to present a rational 
basis for the understanding of acute radiation injuries 
in man, includes accounts of 4 cases from the files of 
the Los Alamos Scientific Laboratory. Three of these 
are included in the report abstracted immediately 
above, and one was previously reported by Knowlton, 
etal. (J.A.M.A. 141: 239, 1949. Abst. in Radiology 
55: 475, 1950). 

Radiation injuries may be classified according to the 
amount of the body which has been irradiated and the 
type of the tissue which has been damaged. Thus, 
there may be localized superficial injury caused by 
irradiation of a small portion of the body with soft 
ionizing radiation. There may also be generalized bodily 
injury due primarily to damage of internally placed 
radiosensitive organs resulting from exposure of a large 
portion of the body to penetrating radiation. All forms 
of injuries between these two extremes (and combina- 
tions either of the extremes or of the. intermediate 
forms) can occur. 

In addition to classifying radiation injuries according 
to the amount and type of tissue which has been 
damaged, it is necessary to consider whether or not the 
injury is the result of acute or protracted exposure 
to radiation. 

One of the cases reported is an example of an acute 
localized injury, while 3 illustrate different degrees 
of severity of the acute generalized radiation syndrome, 
ranging from fatal injury to mild damage demonstrable 
only by hematologic tests. 

Conclusions as to the effectiveness of treatment are 
those reached in the paper abstracted above. 

Nine photographs; 3 hematologic charts. 


Partial or Complete Pelvic Exenteration for Extensive 
Irradiation Necrosis of Pelvic Viscera in the Female. 
Alexander Brunschwig. Surg., Gynec. & Obst. 93: 
431-438, October 1951. 

On the author's service in the Memorial Center 
for Cancer and Allied Diseases, New York, over 135 
partial or complete pelvic exenterations, mostly for 
advanced cancer, usually primary in the cervix, have 
been performed. In this series there is a small group 
of cases in which study of the excised pelvic organs 
revealed no evidence of residual cancer but only ex- 
tensive irradiation effects. The exenterations were 
all performed under the clinical impression that carci- 
noma was present for the following reasons: (1) It had 
been present at one time, positive biopsies having been 
obtained. (2) There were clinical findings of ‘frozen 
pelvis.” (3) The patients were extremely uncom- 
fortable, to the point of accepting pelvic exenteration 


for relief. Some time had elapsed since irradiation and, 
instead of improving, the condition of the patients 
was becoming worse. Partial pelvic exenteration con- 
sists of excision of the bladder, vagina, uterus, and 
adnexa, with implantation of ureters into the colon. 
In complete pelvic exenteration all pelvic viscera are 
removed. The ureters are implanted into the sigmoid 
above the colostomy and hence there is a wet colos- 
tomy, which is managed satisfactorily by means of the 
Pierce bag. 

Eight cases of complete and 2 of partial pelvic exen- 
teration for irradiation necrosis in the pelvis are 
reported. There was a total hospital mortality of 40 
per cent: 1 patient died seventeen days after operation, 
1 died nineteen days after operation, and 2 survived 
forty-four and sixty days respectively. There was one 
death eleven months postoperatively of self-starvation. 
With this one exception, once the patients reached the 
stage where they were able to be discharged from the 
hospital, they did extremely well and rapidly gained 
weight and returned to normal general activities. 
The condition of these patients was such that if opera- 
tion had not been performed they would have died 
of complications of extensive pelvic necrosis. 

Seven illustrations. 


Effect of Whole-Body X-Radiation on Rat Intestine 
and Intestinal Nucleoprotein. Robert N. Feinstein 
and Carrie L. Butler. Proc. Soc. Exper. Biol. & Med. 
79: 181-182, January 1952. 

After the administration of 800 r of whole-body ir- 
radiation to rats, a nucleoprotein-rich fraction of the 
intestine is diminished in amount and also in its content 
of total phosphorus, total nitrogen, dry weight, and ash. 
The greatest loss of phosphorus is derived from the 
nucleic acid fraction. In addition, the weight of the 
intestine, as well as the viscosity of its alkaline solutions, 
is significantly decreased after whole-body irradiation. 
These data are interpreted as substantiation of the 
idea that one effect of whole-body irradiation is the 
degradation of nucleic acid. 

Two tables. 


Adrenal Ascorbic Acid in Male and Female Rats 
after Total Body X-Ray Irradiation. B. C. Wexler, 
R. Pencharz, and S. F. Thomas. Proc. Soc. Exper. 
Biol. & Med. 79: 183-184, January 1952. 

The ascorbic acid level of the adrenals was deter- 
mined in 128 male and female rats after 625 r total- 
bedy irradiation. The adrenals of the males were 
found to show a marked depletion of ascorbic acid after 
one hour. There was a rise after twelve hours, with a 
return to normal after forty-eight to ninety-six hours. 
There was no correlation between ascorbic acid and 
adrenal weight. Although the adrenals were larger 
in the females than in the males, the ascorbic acid con- 
tent was less. The drop in ascorbic acid was also less 
precipitous in the females killed after one hour than in 
the corresponding males, and the return to the normal 
level was more rapid in the females. Another difference 
between the sexes was a secondary rise in ascorbic 
acid in the female. Repetition of the experiment 
yielded identical results. 

One table. 
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Gadermann and E. A. Schrader, Dec., 923 

—translumbar serial aortogrephy: a new medium and a new 
technic (ab), W. F. Melick et al, Aug., 298 

APLEY, A. G.: Hyperplastic callus in osteogenesis imperfecta 
Report of a case (ab), Oct., 612 

APPARATUS. See Roentgen Rays, apparatus 

ARACHNODACTYLIA 

—eongenital aneurysmal! dilatation of ascending aorta asso 
erachnodactyly; angiocardiographic study 
ret al, Aug , 300 
ARCE ALONSO, “FRANCISCO: Radiotherapy of bursitis and 
ulo humeral periarthritis (ab), Aug , 30% 

ARCHER, VINCENT COOPER GEORGE, Jr., KROLL, 
and CUNNINGHAM, Dd. Protection against 
x-ray and beta radiation. Lead glass fabric (ab), Nov 
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ARENA, JAY M., SARAZEN, PAUL, Jr., and BAYLIN, 
: Hypervitaminosis A. of an unusual 
ase wi arked craniotabes (ab), , 613 
ARNOLD- CHIART. MALFORMATION See Brain 
ARTERIA LUSORIA. See Arteries, subclavian 
ARTERIES 
See also Aneurysm; Aorta; Brain; Cardiovascular System 
Thrombosis; etc. 

—effect of physiologic variables on diameter of small and 
large arterial vessels (ab), J. Flasher et al, July, 147 
—intra-arterial catheterization of viscera in man (ab), Howard 

R. Bierman et al, Sept., 470 
carotid. See also Aneurysm; Brain; Thrombosis 
—complication of percutaneous angiography (ab), Hans 
Idbohrn, July, 126 
—gasometric studies in carotid-internal jugular anastomosis 
in neck; preliminary report on human experiences (ab), 
Elisha S. Gurdjian et al, Sept., 447 
—practical method of vertebral ‘angiography (injection of 
contrast material into carotid artery) (ab), N. O. Ameli, 
Nov., 789 
femoral 
—aortography and renal arteriography following percutaneous 
retrograde catheterization of femoral artery and aorta 
(ab), Benjamin S. Abeshouse et al, Aug., 299 
pulmonary 
—anomalous pulmonary artery from aorta associated with 
intrapulmonary cysts (intralobar sequestration of lung): 
its roentgenologic recognition and clinical significance, 
Stanley W. Wyman and William R. Eyler, Nov., 658 
—congenital cystic disease of lung associated with anomalous 
arteries (ab), Frederick G. Kergin, Nov., 764 
—cyst of lung associated with anomalous pulmonary artery 
(ab), Charles B. Ripstein and George A. Degenshein, 
Nov., 765 
——pulmonary stenosis with normal aortic root (ab), D. Gordon 
Abrahams and Paul Wood, Oct., 603 
—tright heart catheterization in patent ductus arteriosus and 
aortic-pulmonary septal defect (ab), Forrest H. Adams 
et al, Dec., 910 
—temporary unilateral occlusion. New method of determin- 
ing separate lung function and of radiologic examinations 
(ab), Eric Carlens et al, Oct., 595 
—~transposition of aorta and pulmonary artery (ab), Maurice 
Campbell and S. Suzman, Aug., 4 
——visible pulsation in relation to blood flow and pressure in 
pulmonary artery (ab), Maurice Campbell, Oct., 603 
roentgenography. See also Extremities; Kidneys; Liver; 
Mesenchyma 
—arteriography net addition to technique (ab), Charles 
G. Drake, Aug., 304 
—present status of ag ty of peripheral vessels (ab), 
Frederick B. Wagner, Jr., Oct., 618 
—translumbar arteriography; its interpreta- 
tion (ab), Parke G. Smith et al, Dec., 922 
subclavian 
—tradiologic picture of arteria lusoria (anomalous right sub- 
clavian artery) (ab), Guido Lombardi, Sept., 
vertebral 
—practical method of vertebral angiography (ab), N. O. 
Ameli, Nov., 7 
ARTERIOGRAPHY. ‘See Arteries 
ARTERIOLOSCLEROSIS 
—cor pulmonale resulting from pulmonary arteriolosclerosis; 
case (ab), doce »hine S. Wells and Philip Brown, Nov., 770 
ARTERIOSCLE 
—calcification of vas deferens: its relation to diabetes mellitus 
and arteriosclerosis (ab), James L. Wilson and Joseph H. 
Marks, July, 146 
—observations with radioactive hydrogen (H®*) in experimental 
(ab), Max W. Biggs and David Kritchev- 


July, 159 
ARTHRI 1s 
See also Arthritis, Rheumatoid; Knee; Scapula; Spine; 
frist 


~~alkaptonuric arthritis; case (ab), Sidney Sacks, July, 140 
radiotherapy of the arthroses (ab), Giovanni F. Gardini 
and Carlo Pais, Aug., 309 
roentgen in conditions, Syd- 
Aug., 
ARTHRITIS, RHEt MATOID 
juvenile rheumatoid arthritis (Still's disease) (ab), J. H. 
Middlemiss, Aug , 200 
mee therapy in Still’s disease (ab), Alfredo De Maestri, 
ug., 
ARTHROGRAPHY. See Joints; Knee 
ARTHROPATHY. See Ankle; Joints 
ASBESTOSIS. See Pneumoconiosis 
ASCITES 


albumin and globulin circulation in experimental ascites; 
relative rates of interchange between plasma and ascitic 
studied with C'*-labeled proteins (ab), F. W. McKee 
et Dec., 929 
ASCORBIC ACID 
adrenal ascorbic acid in male and female rats after total- 
body x-ray irradiation (ab), B. C. Wexler et al, Dec., 930 
ASH, CLIFFORD. See WOOKEY, HAROLD 
ASPARTATE. See Amino Acids 
ASPHYXIA 
asphyxial attacks in newborn infant due to congenital 
occlusion of posterior nares; 5 cases (ab), Harry Medovy 
and 1. H. Beckman, Sept., 448 
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ASTLEY, ROY, and PARSONS, CLIFFORD: Complete trans- 
a of the great vessels (ab), Nov., 771 
TEB 


a absorption of radiophosphorus, sodium fluores- 
— Atebrin in tumor diagnosis (ab), H. Cramer 
t al, v., 800 
ATELECTA Asis. ‘See Lungs, collapse 
ATHEROSCLEROSIS. See Arteriosclerosis 
ATOMIC ENERGY 
See also Radioactivity 
—acute radiation injuries in man (ab), Louis H. Hempelmann, 
Dec., 930 
-acute radiation syndrome: study of nine cases and 
review of problem (ab), Louis H. Hempelmann et al, 
Dec., 929 
—decontamination chart (ab), U. S. Naval Radiological 
Defease Laboratory, San Francisco, Calif., Sept., 480 
—medical problems in radiological defense (ab), Frank R. 
Philbrook, Oct., 635 
—radiological defense against atom bomb (ab), D. A. Russell, 
uly, 160 
cute ey . for water monitoring (ab), J. B. Hursh et al, 


ATTIL], SORDELLO: Considerations the therapy 
207 cases of arthropathy (ab), Kon 

AUERBACH, OSCAR, FRIEDMAN, MIL oN. ’ WEISS, LEO, 
and AMORY, "HAROLD L: Extraskeletal osteogenic 
sarcoma arising in irradiated tissue (ab), Aug., 313 

——See KATZ, HARRY L. 

AUNE, EDWIN F., and WHITE, BENJAMIN V.: Gastro- 
‘intestinal complications of irradiation for carcinoma of 
uterine cervix (ab), Sept., 474 

AUREOMYCIN 

See also Sarcoidosis 
—bacteriologic studies of x-radiated dog (ab), F. W. Furth 
et al, Nov., 804 
—effect of Aureomycin and Terramycin on x-radiated rat 
(ab), F. W. Furth et al, Nov., 804 
—effect of Aureomycin on radiation syndrome in dogs (ab), 
F. W. Furth et al, Nov., 803 

AUST, J. BRADLEY. See CHOU, SHELLEY N. 

AVERILL, J. H. FRENI, D. RICHARD 

AZYGOS LOBE. = Lungs 


BACTERIA 
_ Seen studies of x-radiated dog (ab), F. W. Furth et 


BADER, Possibility for the demonstration of renal function 
in the roentgenogram (ab), Oct., 616 

BADGER, THEODORE L. See COHEN, ACK D. 

BAGGETT, JOSEPH W. See DIEHL, WILLIAM K. 

BAILEY, DONALD K.: Normal cervical spine in infants and 
children, Nov., 712 

BAIR, GEORGE: Chronic vitamin A poisoning. Report of a 
case (ab), July, 140 

BAKAY, LOUIS: Studies on the blood-brain barrier with radio- 
active phosphorus (ab), Oct., 632 

——SELVERSTONE, BERTRAM, and SWEET, WILLIAM H.: 
Intravascular distribution of Na* injected intravenously 
in man (ab), Oct., 632 

BALL, ROBERT P. See O’MALLEY, ROBERT D. 

BALL, THOMAS L., and FULKERSON, LYNN L.: Female 
urinary incontinence (ab), Sept., 469 

by ti ANDREW L.: Sarcoidosis (ab), July, 130 

ARDEN, ROBERT P.: Interpretation 
signs of abnormal pulmonary function, Oct., 

Premalignant lesions of the 1 
The significance of roentgenologic evidence of hypertrophic 
gastritis (ab), Nov., 774 

BARIUM. See Colon; Enemata 

BARROS, F. See COELHO, E. 

BARTELS, ERIK D., and ELTORM, H.: Prolapse of the gas- 
tric mucosa through the pylorus: physiological or ab 
normal? (ab), Nov., 776 

BASS, ANNE C. See OVERMAN, 

BASS, RICHARD. See STOLL, ROGER 

BAUD, JULIETTE: Results of ra: liotherapy (curietherapy 
and rventgentherapy) in 124 epithelioma cases of stump 
of the cervix, treated from 1919 to 1944 at the Curie 
Foundation (ab), Nov., 793 

eer: R: Laminagraphy of the gallbladder and the bile 

ducts: preliminary contribution (ab), Aug., 

BAUER, WILLIAM B. A. complica- 
tions due to incomplete removal of gallbladder and cystic 
—_ Bas of a case of so-called reformed gallbladder 
(ab), t.. 6 

BAUMEISTER, CARL. See SEED, LINDON 

BAUX, R. See *‘pucu ING, 

BAYLIN. GEORGE J See ARENA, JAY M. 

WEAR, OHN E 

SEACHAM, EDMUND G., and MACHT, STANLEY H.: 

Chest surveys of the aged (ab), Nov., 61 

BEACONSFIELD, PETER. See LERICHE, RENE 

BEAMER, PARKER R. See ALEXANDER, EBEN, Jr. 

BECK, CLAUDE S. See KINLEY, GORDON 

BECK, STANLEY M., Jr, and HOWARD, PHILIP J.: Neuro 
blastoma ;, Review. of the literature and report of six 
year roentgen thereby Oct., 626 

BECKMAN . See MEDOVY Y 

BEHRENDT. Regarding “a the bronchial lymph 
nodes (ab), Aug., 280 


BEIDLEMAN, BARKLEY, and DUNCAN, GARFIELD G.: 
Charcot joints and infectious- vascular lesions of bones in 
diabetes mellitus (ab), Dec., 917 

BEK, VACLAV: Senile circumscribed concentric osteoatrophy 
of the cranial vault (ab), July, 126 

——See SVAB, VACLAV 

BELL, JOHN Pw MEIGS, JOE V., and SWAN, CHARLES H.: 
Carcinoma of the cervix. Survival in 98 cases treated 
with five-day radium only (ab), Oct., 623 

BELL, JOSEPH é: Difficulties in the diagnosis of certain 

astric lesions (ab), Nov., 773 

BENNER, SVEN: Radiotherapeutic physics) A symposium. 
III. A survey of hospital physics activities at the In- 
stitute of Radiophysics, Stockholm (ab), July, 149 

BENZPYRENE 

—distribution of radioactivity in mice following administra- 
tion of 3.4-benzpyrene-5-C and 1,2.5,6-dibenzanthracene- 
‘ Charles Heidelberger and S. Marguerite 


BERANBAUM, SAMUEL L. See GOTTLIEB, CHARLES 
BERG, H. Regarding various acute abdominal syndromes 
in internal medicine and their roentgen diagnosis ab), 


2 
BERG, H. M.: Aageet gastritis, Sept., 324 
BERG. gy Localization of radioactivity of colloidal 
6A report (ab Soot. 476 
BERG, MARVIN. See SALERNO, PAUL R 
BERGER, EDMUND H H., BRUNKOW, CLARENCE W., and 
SMITH, CLARENCE W.: | Diverticulosis of jejunum 
ith hemorrhage ab), 286 
BERGER, KNUTE E., and LUN: BERG, EINAR A.: Intestinal 
volv ulus precipitated by lead poisoning. Report of five 
ases (ab) 
BERGMANN, MARTIN, » and GRAHAM, EVARTS A.: Pneu- 
monectomy for severe irradiation damage of the lung 
Nov., 803 
BERMAN, C. Z. See NEUHAUSER, E. B. D. 
de BERNARDI, ETTORE: Pulmonary hydatid disease in man 


BERNSTEIN. “KRTHUR, and PERLMAN, LAWRENCE: Sal- 
monella  emenenn pneumonia: report of a case (ab), 


BERNSTEIN. C CHARLES. See ETTINGER, ALICE 

BERVEN, E.: Radiation treatment of carcinoma of the breast 
(ab), Dec., 926 

BERYLLIUM-WINDOW TUBES. See Roentgen Rays 

BETA RAYS. See Radioactivity 


BETATRON 
—in cancer therapy. I. (ab), T. A. Watson and C. C. Burkell, 
Nov., 790 
—in cancer a II. (ab), T. A. Watson and C. C. Burkell, 
Nov., 79 


physics: a symposium. I. Physical as- 
- of treatment = cancer by 22 mev x-rays (ab), H. E. 
Johns et al, July 
BICKEL, WILLIA M H. JAMES D. 
BIERI, J. G. See RIGDON, R. 
BIERMAN, A.: Systematic iw with new standards to 
determine magnitude of radiographical ex- 
ysures (ab), Se 471 
BIERMAN, HOW ARD R., srnot RALPH L., Jr., KELLY, 
TH H., and GRADY ALICE: Studies of the blood 
poe of tumors in man. ant Vascular patterns of the 
liver by hepatic erteris rap + in vivo (ab), July, 147 
——MILLER, EARL BYR RALPH L., Jr., DOD, 
KENNETH s., ent H., and LACK, 
DANIEL H.: Intra-arterial catheterization of viscera in 
man (ab). Sept.. 470 
BIGGS, MAX W., and KRITCHEVSKY, DAVID: Observations 
with radioactive hydrogen (H*) in experimental athero- 
sclerosis (ab), July, 159 
BILE 
excretion of P** in bile of rabbits following intravenous 
penetration (ab), Ferrin B. Moreland et al, Aug., 


BILE pucts 

See also Biliary Tract 

entrance of common duct into duodenal diverticulum; case 
corrected by surgery (ab), Blegen et al, Nov., 
776 

laminagraphy of gallbladder and of bile ducts; preliminary 
contribution (ab), R. Bauer, Aug. 288 

postcholecystectomy complications due to incomplete re- 
moval of gallbladder and cystic duct; case of so-called 
reformed gallbladder (ab), William B. A. J. Bauer, Oct., 


BILIARY TRACT 
See also Bile Ducts; Fistula; Gallbladder; ete 
operative cholangiography: ev aluation of 406 cases (ab), 
Charles G et al 
BILLOWS, JOHN A. See WENTWORTH, JOHN H. 
BINGHA JOHN R., INGELFINGER, FRANZ J., and 
SMITHWICK, REGINALD H.: Effect of combined sym- 
pathectomy and vagectomy on the gastro intestinal tract 
(ab), July, 135 
BIOLOGY 
method for determining relative dosage of bwlogical samples 
(ab), Gustave Joyet, Oct.. 620 
BIRATH, G., and CRAFOORD, C.: Function tests in pulmonary 
ery (ab), Aug, 274 
BIRDSONG, McLEMORE, and FRAME, EUGENE M.: 


Pueumoperitoneum in the newborn (ab), Oct.. 609 
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BIRKHILL, F. ROSS, CORRIGAN, K. E., and HAYDEN, H. S.: 


Metabolism of radioactive iodine (I"*') in patients with 
cardiac disease (ab), Nov., 799 


BISMUTH 


—bismuth putty in x-ray shielding: efficiency of material and 
(ab), J. Walter Wilson and Ralph 
kart 


Lui 621 
BISSYLAS, SAVAS: Fistula (bulbar). Re- 


rt of two cases (ab), 


BLAS DANIEL H. See BIERMAN, HOWAR 


D R. 
LACKBURN, CHARLES M., KEATING, F. RAYMOND, Jr., 
and HAINES, SAMUEL F.: Radioiodine tracer studies 
in thiocyanate myxedema (ab), Oct., 631 


6 
mee R. B., PALMER, A. JEAN, and HALLIDAY, E. 


Congenital pulmonary valvular stenosis (ab), Sept., 


BLACKWOOD, Presacral perirenal pneumography 


ug., 


BLADDER 


—normal intravenous pyelograms in presence of hydro- 
nephrosis: false impressions derived from use of intravenous 
method in neurogenic bladders (ab), Charles Ney, Oct., 
618 


—traumatic lesions of urinary bladder and urethra; 50 cases 
(eb), Donald R. Gilbert and Austin I. Dodson, Oct., 
61 


—vesical evidence of posterolateral spinal cord “—*y (ab), 
Robert Lich, Jr., and Joseph E. Maurer, Aug., 2 

fistula. See Fistuia 

roentgenography 

—urethrocystographic studies of nervous disturbances of 
urinary bladder and urethra; eay report (ab), 
G. Giertz and K. Lindblom, Aug., 2 94 

—voiding cystourethrograms (ab), J. G. Siceluff, Sept., 468 

rupture 

—cutaneo-osteovesical fistula; case following fracture of pel- 
vis, rupture of bladder, and hip fusion (ab), J. J. Kauf- 
man, Sept., 465 

—use of cystogram and urethrogram in diagnosis and manage- 
ment of rupture of urethra and bladder (ab), Jarratt P. 
Robertson and James W. Headstream, Sept., 468 

tumors 

—discussion on treatment by irradiation (ab), D. W. Smithers 
et al, Oct., 

—intravesical radium bomb: a therapeutic failure (ab), John 
Duff and Richard M. Hyman, Oct., 625 

— signs of tumor infiltration of wall (ab), 

Franksson ~ > K. Lindblom, Nov 


Cc. 
BLAIS, ROBERT S. See LOW- BEER, BERTRAM | v. 
BLEGEN, H. M., SWANBERG, A. V., and COX, ge En- 


— of common bile duct into ‘a duodenal bg 
port of a case corrected by surgery (ab), Nov., 776 


BLEICH, BALAN HAMBLIN, DONALD O., and MARTIN, 


Left-upper-quadrant gallbladder (ab), 


Sept, E. GILLESPIE, JAMES 


B. 
MFIELD, G. JONES, MACGREGOR, A. G., 
MILLER int and WAYNE, E. "y.: Treatment of thyro- 
toxicosis with radioactive iodine (ab), July, 157 


BLOOD 


See also Anemia; Leukemia; etc. 

—studies on blood-brain barrier with radioactive phosphorus 
(ab), Louis Bakay, Oct., 

circulation. See Ascites; E xtremities; Fetus 

coagulation. See Polycythemia 

iodine 

—changes in blood iodine fractions and radioactivity under 
therapy (ab), William T. Salter et al, Oct., 631 


iron 

—effect of whole body x-irradiation on serum iron concentra- 
tion of rats (ab), Alfred Chanutin and Stephan Ludewig, 
Aug., 315 

proteins 

—albumin and globulin circulation in experimental ascites: 
relative rates of interchange between plasma and ascitic 
fluid studied with C'*-labeled proteins (ab), F. W. McKee 
et al, Dec., 929 

—determination of cardiac output by continuous recording 
system utilizing iodinated (I*') human serum albumin. 
— studies (ab), William J. MacIntyre et al, Sept., 
475 


5 

—I"*! labeled serum albumin: its use in study of cardiac 
output and peripheral vascular flow, William J. MacIntyre 
John P. Storaasli, Harvey Krieger, Walter Pritchard, 
and Hymer L. Friedell, Dec., 849 

—radioactive isotopes in localization of intracranial lesions: sur- 
vey of various types of isotopes and “‘tagged compounds” 
useful in diagnosis and localization of intracranial lesions 
with special reference to use of radioactive iodine-tagged 
human serum albumin (ab), Shelley N. Chou et al, Sept., 


474 
BLOOD PRESSURE 


—size of heart during course of essential hypertension (ab), 
Morris Kleinfeld and Jules Redish, Dec., 911 
a examination of hypertensive patients (ab), 
Stfeda and J. Korbelaf, July, 146 


BLOOD VESSELS 


See also Aorta; Arteries; Cardiovascular System; Veins; 
etc. 
es distribution of Na*™ injected intravenously 
n man (ab), Louis Bakay et al, pet. 


BLOOMFIELD, J. R. See SPARGO, B 
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BLOOR lege M., WRENN, FRANK R., Jr., and MARGO- 
Lis, G RGE: Experimental evaluation of certain con- 
trast a used for cerebral angiography: electroen- 
and histopathological correlations (ab), 


Sept 
BLUMGART, HERRMAN i FREEDBERG, A. STONE, and 
KURLAND, GEORGE'S.: Treatment of incapacitated 
cardiac patients by hypothyroidism 
ith radioactive iodine (ab), Jul 
BODEN, ns and GIBB, ROBE ERT: 
testicular neoplasms (ab), Nov., 795 
BODY “SECTION ROENTGENOGRAPHY 
—laminagraphy of gallbladder and of bile ducts; preliminary 
contribution (ab), R. Bauer, Aug., 288 
—roentgen reticular appearance of perirenal fat tissue in extra- 
peritoneal pneumoabdomen __(retropneumoperitoneum) 
and tomography (ab), Luigi Vespignani, Dec., 921 
—roentgenologic picture in chronic, non- -specific fibrosis of 
middle lobe, with special regard to value of planigraphy 
(ab), Haakon Odegaard, Nov., 763 
—tomographic behavior of organs and pressures in air-filled 
body cavities (ab), F. Kemper, Oct., 619 
in a an auxiliary device for the tomograph (ab), 
W. Rubin, Nov., 789 
BOELY, COLETTE. See LERICHE RENE 
BOL DREY, EDWIN B. See STEINBACH, HOWARD L. 
BOLER, T. D. See MELICK, W. 
BONEBRAKE, M. D., and SHERMAN, ALFRED I.: Review 
of the complications from radium treatment for carcinoma 
of the cervix uteri (ab), Nov., 793 
somes SHERMAN, ALFRED I. 


Radiotherapy 


See also Cranium; Exostoses; Spine; Wrist; under names 

of bones 

— irregular, familial chondro-ssseous defect, with suggestions 
concerning the nomenclature of generalized osseous dystro- 
phies (ab), W. P. U. Jackson, July, 139 

—radiation effects on bone (ed), Harold W. Jacox, Nov., 744 

—radiotherapeutic physics: a symposium. II. Dosage in 
irradiated soft tissue and bone (ab), F. W. Spiers, July, 
149 


—reflex hyperemic deossifications (ab), Alfred A. deLorimier, 
Sept., 459 

—subperiosteal resorption of bone: roentgenologic manifesta- 
tion of primary hyperparathyroidism and renal osteo- 
dystrophy (ab), David G. Pugh, Sept., 458 

cancer 

—treatment of metastatic breast cancer in bone (ab), Merrell 
A. Sisson and L. H. Garland, Sept., 472 

diseases. See also Osteitis; Osteochondritis; Osteosclerosis ; 
other headings under Bones 

—brucella in tissues removed at surgery (ab), Lyle A. Weed 
et al, Nov., 782 

—brucella infection of bones and joints (ab), Charles N. 
Ploussard, Nov., 

—Charcot joints and infectious-vascular lesions of bones in 
diabetes mellitus (eb). Barkley Biedleman and Garfield 
G. Duncan, Dec., 917 

a epiphysialis multiplex in 3 sisters (ab), W. Waugh, 


—fibrous dysplasia of facial bones and paranasal sinuses (ab), 
Hans Brunner, Nov., 75) 

—fibrous dysplasia—fibro- osteoma—osteoma of facial bones 
and skull (ab), Andreas Hobaek, July, 138 

—fibrous dysplasia or fibro-osteoma: case (ab), J. J. Pind- 
borg, Aug., 289 

—gargoylism (Hunter-Hurler disease, dysostosis multiplex, 
lipochondrodystrophy) : prenatal and neonatal bone lesions 
and their early postnatal evolution (ab), John Caffey, 
Sept., 460 

—hereditary osteo-onycho-dysplasia (ab), Wolfgang Roecke- 
rath, 916 

—Milkman’s pseudofracture: a form of osteomalacia (ab). 
Donald J. Magilligan and Peter J. Dulligan, Jr., Nov., 783 

a fibrous dysplasia (ab), Andreas Hobaek, July, 
1 


—unilateral proptosis due to fibrous dysplasia of bone; 2 
a (ab), Robert B. King and George J. Hayes, Sept., 


fistula. See Fistula 

fractures. See Fractures 

fragility. See also Osteosclerosis fragilis 

—hyperplastic callus in osteogenesis imperfecta; case (ab), 

Apley, Oct., 612 

—therapeutic acceleration of bone age in osteogenesis imper- 
fecta; case (ab), Peter B. Wright et al, Sept., 462 

growth. See also Spine 

—accelerated skeletal development from thyrotoxicosis and 
thyroid overdosage in childhood (ab), Bernard Schlesinger 
and O. D. Fisher, July, 140 

—non-endocrine deviations from normal patton of osseous 
development (ab), Richard Wagner, Oct., 611 

—therapeutic acceleration of bone age in osteogenesis imper- 
fecta; case (ab), Peter B. Wright et al, Sept., 462 

marrow 

—modification of irradiation injury in mice and guinea-pigs 
pA bone marrow injections (ab), Egon Lorenz et al, July, 

—myeloma - bone (ab), John Kesterson and Barton McSwain, 

ov., 

<imananiiale in infants following bone marrow puncture 

(ab), R. Garsche, Oct., 613 
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arr mr vitamin A poisoning; case (ab), George Bair, July, 


14 

—effect of hypervitaminosis A and hypovitaminosis A on 
skeleton of a duck (ab), R. H. Rigdon et al, Aug., 293 

—hypervitaminosis A; a (ab), John F. Naz and Walton 
M. Edwards, Dec, 918 

—infantile cortical hyperostosis (Caffey-Smyth 
(ab), Jacob Rosenblum and Bernard Greenberg, 

—radiodiagnosis of osseous modifications in infantile jeuhanies 
(ab), V. Sv4b and B. Hordk, July, 140 

—renal anacidogenesis (ab), Knud Lundbaek, Aug., 294 


Kemp, L. A. W. A Students’ Radiological Mathematics, Oct., 


Kepp, Richard Kurt. Gynikologische Strahlentherapie. In- 
dikationsstellung, Methodik und Arztliche Betreuung, 
Dec., 897 

Koller, Lewis R. Ultraviolet Radiation, Aug., 257 

Krayenbihl, H. Die zerebrale Angiographie, Sept., 426 

Lindell, Arne. Carcinoma of the Uterine Cervix: Incidence 
and Influence of Age. A Statistical Study. Acta radiol., 
Suppl. 92, Aug., 257 

Medical Annual. A Year Book of Treatment and Practitioners 
Index Tidy, Henry, and Short, A. Rendle, editors, 

Nov., 748 


—roentgenologic manifestations of vitamin D tion, 
Colin B. Holman, Dec., 805 

—skeleton ai disease (ab), Raphael R. Goldenberg, 
Sept., 46 

<n late skeletal changes in chronic infantile cortical 
hyperostosis, John Caffey, Nov., 651 

—some observations on morphologic basis for roentgenographic 
changes in childhood leukemia (ab), Richard H. Follis, 
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See also Brain, calcification; Brain, tumors; 

—p halographic study of cerebrospinal fluid ab- 
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hyperostosis, Nov., 65 
CAFFEY- SYNDROME. See Bones, pathology 


CALCAN 
triangle in normal os calcis (ab), Aly Sirry, 
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radiotherapy 
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C. Burkeil, Nov., 791 

—<intensive roentgen irradiation of advanced cancer through a 
lead rubber sieve (experience during a oe with 140 
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Nov., 764 

CARLENS, ERIC, HANSON, HANS E., and NORDENSTROM, 
BJORN: Temporary unilateral occlusion of the pulmo- 
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foreign bodies 
preoperative roentgen demonstration of non-opaque foreign 
body; case, Raymond A. Gagliardi, Sept., 419 
tumors 
amultiple lipomas; case (ab) William G. Kirkland and Ran 
dal A. Boyer, Aug., 286 


—polyp; case, Randolph W. J. Borron, Leonard Goldberg 
and Charles E. Knowlton, Oct., 570 “ 
See Peptic Ulcer 

DURA M ATER 

—thrombosis of dural venous sinuses as cause of “‘pseudot umor 

—, (ab), Bronson S. Ray and Howard S. Dunbar. 


DURON. R. See SCHAPIRO, MARK M. 
DUTREIX, - See COLIEZ, ROBERT 
DWAR 
eon familial chondro-osseous defect, with suggestions 
concerning of generalized osseous dys- 


(ab), P. U. Jackson, July, 139 
DYSART, D. N. 4 ‘SEEDO F, E. E 
DYSCHONDROPLASIA 
—chondrodysplasia; 2 atypical cases (ab), J. W. C. de Groot 
Oct, 612 ‘ 


—Maffucci’s syndrome; case (ab), Howard Halper and Leigh 
Wedlick, July, 139 
—neurologic complications associated with hereditary deform- 
ing chondrodysplasia; review of literature and report on 2 
cases occurring in same family (ab), Alexander Slepian and 
Wallace B. Hamby, Aug., 290 
—Ollier's disease (ob) =e A. Heckman, Nov., 781 
DYSOSTOSIS MUL See Lipochondrodystrophy 
DYSPLASIA EPIPHYSIALIS MULTIPL LEX. See Bones 
DYSPLASIA, FIBROUS. See Bones; Cranium; Spine 
DYSPLASIA, OSTEO-ONYCHO. See Bones 
DYSTROPHY 


changes in in dystrophia myotonica (ab), 
J. E. Caughey, Nov., 75 


E 
EAR 


—glomus og tumor of middle ear; case, Richard N. 
Land, July, 
—tumor of ae jugulare with extension into middle ear 
(non-chromaffin paraganglioma or  carotid- -body- -type 
tumor) (ab), Eben Alexander, Jr., et al, Aug., 271 
EBSTEIN’S ANOMALY. See Tricuspid Valve 
ECHINOCOCCOSIS. See Lungs 
ECKER, ARTHUR, and RIEMENSCHNEIDER, PAUL A.: 
Arteriographic demonstration of spasm of the intracranial 
arteries, with special reference to saccular arterial aneur- 
(ab), Sept., 447 
——See TAHERI, Z. EDIN 
ECKSTEIN. RICHARD W. Sce MacINTYRE, WILLIAM J. 
EDELMANN, ABRAHAM: Survival of adrenalectomized rats 
with and without replacement therapy following x-ir- 
radiation (ab), Sept., 478 
EDEMA 
See also Lungs 
—investigation of cause of lymphedema of upper extremity 
after radical mastectomy, Joe M. Parker, P. E. Russo, and 
D. L. Oesterreicher, Oct., 538 
EDITORIAL Ss 
activities of the American College of Radiology, John S. Bous- 
log, July, 11 
clinical observations and research, Oct., 578 
invitation to Annual Meeting, Joseph C. Bell, Sept., 424 
mathematics of statistics, R. R. Newell, Dec., 893 
ee effects on bone, Harold W. ee Nov. , 744 
egmental anatomy of the lung, Leo G. ler, Aug., 252 
ED\ ARDS, MONTE, and ZA GARA, HENRY: L ipomatous 
Sypertrenty of the ileocecal valve (ab), Sent. 457 
EDWARDS, WALTON M. See NAZ, JOHN 
EEMAN, FERNAND G.: Bronchography i in an infant and very 
young child (ab), Aug., 273 
EHNI, GEORGE: Roentgenographic abnormalities in disease of 
cervical intervertebral disks. Report of 23 patients with 
compression of cervical root (ab), Sept., 465 
EIB ROBERT M. See RACK, FRANK J. 
EISENBUD, MERRILL. See HARLEY, JOHN H. 


EKENGREN, KRISTINA, and RYDEN, AKEB. V.: Roentgen 
diagnosis of TTT endometritis (ab), Dec., 919 
ELECTROENCEPHALOGRAPHY. See Brain 
ELECTROKYMOGRAPHY. See Heart 
ELECTROLYTES 
electrolytic resistance of blood clot in polycythemia vera be- 
fore and after radiation and its relationship to clot retrac- 
tion (ab), Henry H. Henstell et al, Aug., 314 
ELECTRONS 
electronic amplification of roentgenoscopic image: present 
status of Moon's scanning tube method (ab), Paul C. 
fodges and Lester S. Skaggs, Oct., 619 
ELECTROPHYSIOLOGY 
— of digestive behavior introduced electrically (ab), 
L. Constantin, Nov., 
ELKIN, MILTON, and SOSMAN, 5 C.: Harvard 
Public Health Chest Clinic (ab), Dec., 
ELKINS, H.B. See K 
ELLIOTT, G. A. See van LINGEN, B. 
ELLIS, F. HENRY. Jr., GOOD, ron ALLEN, and SEYBOLD, 
‘WILLIAM D.: Intrathoracic (ab), Nov., 767 
ELLIS, FRANK, and STOLL, BASI Radiation sickness: 
clinical investigation (ab), Nov 
ELLMAN, PHILIP, and GEE, ALEXANDER: Pulmonary 
ELSEY, EDWARD C. See S RKE 
ELTORM See PREBEN 
ie BARTELS, ERIK D. 
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ELVIDGE, ARTHUR R., and WERNER, ALOIS: Hemiplegia 
— thrombosis of "the internal carotid system (ab), Nov., 


LISM 
ae = -e fatal embolism during barium enema study, Paul W 
Roman, John H. Wagner, and Stanley H. Steinbach, Aug., 
190 
—oil embolism complicating (ab), 
Nathan Karshmer and William Stein, Dec., 919 
EMBRYO 
—effects of irradiation on embryonic development. I. X- 
rays on the 10th day of gestation in the rat (ab), James 
G. Wilson and John W. Karr, Oct., 634 
—radiation effect on unborn embryo immediately after concep- 
tion (ab), Maxwell Roland and Arthur Weinberg, Sept., 
477 
—radiation hazards to embryo from diagnostic studies (let- 
1g to editor), George W. Henry, Aug., 256. Reply, Liane 
Russell and W. L. Russell, Dec., 895 
EMERGENCIES 
——-x-ray department in civilian yg (ab), Edward F. 
Klein and Benjamin Copleman, Dec., 
EMOTIONS : 
—some obscure factors in the production of unusual small 
bowel patterns, Lowell S. Goin, Aug., 1 
EMPHYSEMA 
—congenital lobar emphysema (ab), Ross Robertson and E. 
Stewart James, Oct., 596 
—mediastinal emphysema occurring with therapeutic pneumo- 
peritoneum; 10 cases (ab), Milton N. Towbin, Aug., 278 
EMPYEMA 
—artificial pneumothorax: statistical analysis of 557 cases 
initiated in 1930-1939 and followed in 1949. IV. In- 
cidence, mortality, and factors associated with complicat- 
ing tuberculous empyema (ab), Roger S. Mitchell, July, 


ENCEPHALOGRAPHY. See Brain 
ENDOMETRIUM 
—endometriosis: its management and end Fa (ab), 
Robert A. Hays and U. V. Portmann, Oct., 624 
—roentgen diagnosis of tuberculous an ey (ab), Kristina 
Ekengren and Ake B. V. Rydén, Dec., 919 
ENEMATA 
See also Colon 
—massive fatal embolism during barium enema study, Paul W. 
Roman, John H. Wagner, and Stanley H. Steinbach, Aug., 
190 
—new method for obtaining barium enemas in colostomy pa- 
tients (ab), Frederick S. Cross, Au 
ENGEL, WILLIAM J. See MULLEN, WyLiE H., Jr. 
ENGSTROM, ARNE: Stereomicroradiography (ab), Sept., 471 
el A. See DUCUING, J. 


~systemic enzyme changes induced by radiation therapy of 
malignant tumors (ab), Philip M. West, Nov., 
EOSINOPHILS 
—eosinophilic granuloma of rib (ab), Sandy B. Carter, Nov., 
786 


—eosinophilic granuloma of lung, Robert W. Lackey, Frank Y. 
Leaver, and Charles J. Farinacci, Oct., 504 

—eosinophilic granuloma of stomach and small + Som (ab), 
Robert J. Booher and Roald N. Grant, July, 

—eosinophilic granuloma with multiple osseous A. soft-tissue 
lesions in an adult (ab), Norman B. McCullough, July, 


EPIGASTRIUM. See Abdomen 
EPIPHYSES 
~—-chondrodystrophia calcificans congenita (dysplasia epiphy- 
sialis punctata) (ab), Walter G. J. Putschar, Sept., 464 
——a stippled epiphyses (ab), G. David Ford et al, 
ug 
— seretpeiaiie multiplex in 3 sisters (ab), W. Waugh, 


wee sonteeltestnnmn of bone (ab), José Valls et al, 
Sept., 
- injury in breech delivery (ob). H. Shul- 
man and Charles B. Terhune, Sept., 
-multiple hereditary epiphyseal osteochondro- 
sis dissecans (ab), S. Ribbing, Oct., 612 
- = features of capital femoral epiphy- 
sis (ab), Armin Klein et al 
EPSTEIN, BERNARD S., and DAVIDOFF, LEO M.: Advanced 
atrophy and enlargement of the sella turcica with destruc- 
tion of the sphenoid (ab), Nov., 758 
MURDOW K, BUCKN ER, FRANK, ROACH, GEORGE, 
WN, ROBERT: Dextrocardia secondary to 
A, ~~ in left bronchus. Report of two cases (ab), 


Nov., 771 
ERSKINE, ARTHUR W.: Study of distribution with seven 
or ad modifications of the transvaginal method, Oct., 


ERYTHROCYTES 
roentgen hemolysis, a contribution to the biological effects of 
ESOP reaing radiation (ab), Bruno Lindemann, Oct., 633 


See Fistula; Foreign Bodies 
cyst formation in relation to stomach and esophagus (ab), 
F. Cunliffe Shaw, Oct., 606 
~erosion of esophagus by intrathoracic goiter (ab), Morris 
Davidson and Jack L. Turner, Aug., 
esophageal sensitivity to Mecholy! in cardiospasm (ab), 
hilip Kramer and Franz J. Ingelfinger, Sept., 456 


—gastro-esophageal regurgitation ab), N. A. Lawlerand N. D 

McCreath, Aug., 283 

—pharyngeal diverticulum; report of large diverticulum caus- 
ing complete obstruction of esophagus (ab), Thomas F 

ose, Nov , 773 

—spontaneous rupture; 2 patients treated surgically with 
survival (ab), John P. Carter et al, Aug . 282 

cancer 

—radiographic identification of lymph node metastases from 
carcinoma of esophagus, James J. McCort, Nov., 694 

—x-ray therapy in carcinoma (ab) Watson and E. M 
Brown, July, 151 

diverticula 

thrombophlebitis of vena cava, innominate vein, and left 
subclavian vein as complication of esophageal diverticu- 
lum (ab), H. R. Renfer, July, 148 

tumors 

—polypoid tumors (sarcoma, melanoma, mixed tumors, 
double tumor) (ab), M. Ladin, Dec., 911 

BTTER, —— E.: Detailed roentgen anatomy of the orbits 


ETTINGER, ALICE, BERNSTEIN, CHARLES, and WOODS, 
FRANCIS M.: Bronchial rearrangement and bronchiec- 
tasis resection, Nov.. 668 

EVANS, ART See SMITH, PARKE G. 

evans, E. eo Fractures of the radius and ulna (ab 


det 
EVANS, OHN A: Gastroileostomy, Oc: 73 
EVANS, ILLIAM, and JACKSON, FREDERIC: Constrictive 
vericarditis ab), Nov., 769 
EWING’S SARCOMA. See Tumors, Ewing's 
EXERCISE 
—relationship of radiation dose to lethality among exercised 
to roentgen rays (ab). S. J. Kimeldorf 


Oct., 634 
EXOPHTHALM 
—orbital x-ray therapy of progressive exophthalmos (ab), 
Arthur Jones, Nov., 795 
—roentgen therapy (ab), Franco Fossati and Franco Silves 
trini, July, 152 
—unilateral proptosis due to fibrous dysplasia of bone; 2 
cases (ab), Robert B. King and George J. Hayes, Sept 


462 
EXOSTOSES 
—hereditary multiple exostoses, Jesse D. Stark, Norman N 
Adler, and William H. Robinson. Aug., 212 
EXTREMITIES 
—investigation of cause of lymphedema of upper extremity 
after radical mastectomy. Joe M. Parker, P. E. Russo, and 
D. L. Oesterreicher, Oct., 538 
blood supply 
—arteriography (ab), Joseph Janes, Aug.. 296 
—dynamic phlebography (ab), J. Alfredo Puveise et al, Aug 
300 


—experiences and observations in 400 arteriographic studies 
(ab), J. Weis, Aug., 296 
—I"! labled serum albumin: its use in study of cardiac out- 
put and peripheral vascular flow, William J. Macintyre 
John P. Storaasli, Harvey Krieger, Walter Pritchard, and 
Hymer L. Friedell, Dec., 849 
—postmortem arteriography in “normal” lower limbs (ab), C 
F. Ross and K. D. Keele, Aug., 299 
—present status of arteriography of peripheral vessels (ab), 
Frederick B. Wagner, Jr.. Oct.. 618 
—saphenous circulation time test with a radioactive tracer 
(ab), Harry T. Zankel and Richard Clark, Dee , 929 
—serial roentgen vasography of periarticular vessel systems in 
polyarthritic rheumatism (ab), A. Leb, Aug., 303 
EYES. See Cataract; Orbits; Retina 
EYLER, WILLIAM R. See WYMAN, STANLEY M. 
EYRE-BROOK, A. L.: Study of late results from disk opera- 
tions. Present employment and residual complaints (ab), 
Nov., 784 


F 
FAC 


fibrous dysplasia of facial Sense and paranasal sinuses (ab), 
Hans Brunner, Nov 
FADER, DAVID See ROBERTS, SAVA M. 
FALLOPIAN TUBES 
errors in technic and interpretation of hysterosalpingography 
and tubal insufflation (ab), Margaret M. White, July, 142 
hysterosalpingography in female infertility: comparisen of 
Lipiedol and Viskiosol Six (ab), Derek Freeth, Nov, TST 
oil embolism complicating hysterosalpingography ab), 
Nathan Karshmer and William Stein, Dec, 91s 
tubal factor in female sterility (ab). GD. Matthew, Aug , 293 
CHARLES J. See LACKEY, ROBERT W. 
See HUANG, TS'UI-TING 


LIS ss, 

FEINSTEIN, ROBERT N., and BUTLER, CARRIE L.: Effect of 
whole-body x radiation A.\ rat intestine and intestinal nu- 
cleoprotein (ab), Dec., 

FEITELBERG, SERGEI. ‘RUCHHOFT, Cc. C. 

FELDMAN, DANIEL J.: | interlobar pleural effusion ia 
heart failure (ab), July. 1 

FELDMAN, MAURICE, and MYERS, PHILIP: Roentgen diag- 
— of protege of the gastric mucosa into the duodenum 

ab), Nov., 7? 

“MORRISON, SAMUEL 

——and WEINBERG, TOBIAS: Healing of peptic ulcer (ab) 
Sept., 456 
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FELL, EGBERT H. See GASUL, BENJAMIN M. 
FELSON, BENJAMIN: Acute miliary diseases of the lung, 


July, 32 
——See SMITH, PARKE G. 
FEMUR 
See also Epiphyses 
—degenerative osteoarthritis of hip joint: pathogenesis of 
enlarged femoral head (coxa magna) and defective acet- 
abulum (ab), Thomas Horwitz, Nov., 786 
—device for external fixation for fractured femoral neck (ab), 
M. A. Zehnder, Sept., 467 
—roentgen therapy of internal distortions of knee: prophy- 
laxis of Pellegrini-Stieda disease (ab), Germano Buzzi, 


Aug., 310 
FENG, C CH’ "UAN-I. Se HUANG, UI-TING 
FENNELL, ROBERT H., Jr. See WHEELOCK, FRANK C. 
ree "ARNOLD N., “and BURKE, LOUIS: Sarcoma of the 
erus. Record of twenty-six cases (ab), Nov., 794 
FE ERBER. WILLIAM L. See FINEMAN, SOL 
FERGUSON, JAMES A.: Maximal diagnostic potential of 
barium enema in the management of colon disease (ab), 


FERNICOLA, | ANTHONY R.: Extra- quested confines of ure- 

ro. graphic contrast medium (ab), / 
FERREIRA. J. ALFREDO, VILLAMIL, EDUARDO J. F., and 
AUGUSTO O.: Dynamic phlebography (ab), 


FERRY, RONALD M., Jr., and BOYDEN, EDWARD A.: Var- 
iations in the bronchovascular patterns of the right lower 
lobe of fifty lungs (ab), July, 126 
FETT, H. C., and YOST, J. G.: Neurogenic ossifying fibromy- 
opathies (ab), Aug., 289 
FETUS 
See also Embryo 
—fetal death diagnosed roentgenographically by presence of 
gas in fetal circulatory system; case (ab), Kalevi Ket- 
tunen, Nov., 7 
a doses during gynecological roentgen diagnostic 
ocedures (ab), W. Mébius, Dec., 920 
FIBROADENOMA. See Tumors, fibroadenoma 
FIBROMYOPATHY. See Joints 
FIBRO- See Tumors, ma 
FINDLAY, G. H., and OOSTHUIZE We 33 


FINDLAY, MARGA RET GREEK, I. 
FINEM SOL, FERBER, WILLIAM - and ROGINSKY, 
Da VID N Primary pneumaturia, with a report of two 
cases July. 63 
er ~ AN, B.: Juvenile nasopharyngeal angiofibroma in 
he Senate (ab), Oct., 622 
FINGERS AND TOES 
See also Arachnodactylia 
—Laurence-M von-Bied] syndrome (ab), I. Kessel, Dec., 918 
a sarcoma of finger (ab), Charles E. Clark, Nov., 


Pachydermo- 
Solente and 


—phalangeal metastases as first clinical sign of bronchogenic 
carcinoma (ab), Robert Strang, Nov., 
finger: treatment and experimental pro- 
duction (ab), rlin . 796 
FINKEL, SIDNEY, AN, Jr.: Primary atypi- 
cal pneumonia. An analysis of a. hundred twenty-three 
cases; report of one fatality; review of fourteen cases 
treated with Aureomycin (ab), Nov., 762 
FINKELSTEIN, ARTHUR. See FINKELSTEIN, LEAH S. 
FINKELSTEIN, LEAH S., and FINKELSTEIN, ARTHUR: 
Roentgen diagnosis of acute abdominal conditions (ab), 


Dec., 912 

vce, SALOMON. See UNDERWOOD, ELIZABETH 
CHER, C.S. See SSOERDSM 

FISHER. 0.D. See S HLESINGER, BERNARD 

FISTULA 

—bilateral internal carotid aneurysm involving cavernous 

sinus: right carotid artery-cavernous sinus fistula and left 
saccular aneurysm (ab), Bernard J. Alpers et al, Aug., 


72 

abdomina|-thoracic 

—vrigin and roentgen diagnosis (ab), F. Caspers, Aug., 289 

arteriovenous 

—arteriovenous ay sm of lung (ab), H. E. Pugsley and R. 
M. Janes, july, 

—arteriovenous Sits ‘of lung and an associated hemangioma 
of vertebra; case (ab), James W. Nixon and John F. Perry, 
Nov 5 766 

—extracardiac arteriovenous fistulas in thorax (ab), Ernesto J. 
Marchand et al, Sept., 455 

—tventgen aspects of pulmonary fistula (ab), William B. 
Seaman and Alfred Goldman, Nov., 765 

—symptomless pulmonary arteriovenous aneurysms or fistulas 
(ab), Douglas J. Roberts and J. Elder Hutchison, Oct., 
603 


biliary 

—internal fistula due to peptic ulcer (ab), James M. Sullivan 
and Louis Hamman, Oct., 

bronchobiliary 

Hodgkin's disease (ab), 5S. Trubowitz, Aug., 280 

cholecystocolic 

~—spontaneous internal biliary fistula; case of cholecystocolic 
fistula (ab), Arthur G. Michels and Stanley O. Hoerr, 
July, 137 


enocolic 
~~(ab), Lee M. Hershenson and Joseph B. Kirsner, Dec., 914 
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esophagotracheal 

—congenital tracheo- esophageal fistula with ectopic anus (ab), 
David L. Dey, Aug., 2 

—congenital tracheoesophageal fistula without esophageal 
atresia (ab), Graham Knox, Oct. 

gastroduodenal 

—fistula gastroduodenale (bulbar); 2 cases (ab), Savas Bissy- 
las, Aug., 284 

gastrojejunal 

—spontaneous gastrojejunostomy; case (ab), 
Swartz and Leon J. Sholiton, Oct., 

osteovesical 

—cutaneo-osteovesical fistula; 
vis, rupture of bladder, and hip fusion (ab), 
man, Sept., 465 

pulmonary. See Fistula, arteriovenous 

urethroperineal 

fistulas containing calculi (ab), 

h A. Forbes and Justin J. Cordonnier, July, 146 
FITZGERALD, PATRICK J.: Radioautography in cancer (ab), 


DWIN, JOHN T. 

FLASHER. J-o DR’ RY, D. R., and GORDON, D.: Effect of 
phy: siologic variables on the diameter of small and large 
vena vessels (ab), July, 147 

FLETCHER, D. E., and ROWLEY, K. A.: Ratiossphic en- 

in radiolo y (ab), Oct., 619 

FLETCHER. BERT H. See GRIMMETT LEONARD G. 

FLOOD, CHARLES A. See CRUMP, ARMISTEA 

FLUORESCEIN, RADIOACTIVE. See 

FLUOROSCOPY. See Roentgen Rays, fluoroscopy 

FOLLIS, RICHARD H.., Jr., and PARK, EDWAR § A.: Some 
observations on the morphologic "basis for the roentgeno- 

aphic changes in childhood leukemia (ab), Sept., 467 

FOLTZ, ELDON L., THOMAS, L. B., and WARD, A. A., Jr.: 
Effects of Diodrast fsb). Nov., 789 

da . See COELHO, 

da ROCHA PINTO, C. 

FOOT 

See also Calcaneum 
—anomalous tarsal bone (ab), Allan B. Hirschtick, SHIN } 467 

FORBES, KENNETH A., and CORDONNIER, JUSTI 

wag urethroperineal fistulas containing calculi ob 


Jul 
FORD, G. ‘DAVID, SCHNEIDER, MARTIN, and BRANDON, 
JA AMES R.: Congenital stippled epiphyses (ab), Aug. 


William T. 


case following fracture of pel- 
J. J. Kauf- 


FOREIGN BODIES 
See also Duodenum; Hand; Heart 
—calcified cervical node masquerading as foreign body (ab), 
E. C. Manning, Sept., 448 
—dextrocardia secondary to foreign body in left bronchus; 
2 cases (ab), Murdock Equen et al, Nov., 
—* on in the esophagus (ab), Joseph L. Goldman, Nov., 


FORTNER HARRY C. See LAWRENCE, S 
FOSSATI, FRANCO, and SILVESTRINI, FRANCO: Roentgen 
herapy of exophthalmos (ab), July. 
FOSTER. c [ARLES G. See RALL, a 
FOWLER, NOBLE O., WESTCO , RICHARD N., and 
SCOTT, RALPH C.: Disturbances in cardiac mechanism 
of several hours’ — as cardiac venous 
catheterization (ab), Se 55 
FOWLER, RICHARD. See LEVY, LOUIS, II 
FRACTURES 
heh also under names of bones 
—hyperplastic callus in osteogenesis imperfecta; 
A. G. Apley, Oct., 612 
—Milkman’s pseudofracture: a form of osteomalacia (ab), 
aa J. Magilligan and Peter J. Dulligan, Jr., Nov., 


FRAME, EUGENE M. See BIRDSONG, 

FRANK, BERNARD. See GOWEN, G. HOWARD 

FRANKEL, ROBERT S Sec RRATZMAN, EMIL A. 

FRANKSSON. LINDBLOM, K Roentgenographic 
signe of tumor i infiltration of the wall of the urinary bladder 

(ab), Nov., 

FRAZELL, ED GAR’ L., and DUFFY, BENEDICT J., Jr.: 

Hurthle- of the thyroid. Review of forty 
ug 
FRAZIER, w RONALD: Giant follicle Ieee followed by 
ries. Case July, 
FREDERICK, | LAWRENC See Lip ,» KARL M. 
FREEDBERG A. STONE, URLAND, GEORGE S, CHAMO- 
DAVID L., ‘and URELES, ALVIN L.: Critical 

of {quantitative [3 therapy of thyrotoxicosis 
(ab), Nov 

ee BLUMGART. L. 

——See KURLAND, GEORGE S. 

FREETH, DEREK: in female infertil- 
ity: comparison of Lipiodol and Viskiosol Six (ab), Nov., 


case (ab), 


: X-ra 
PRENCH, LYLE A. See S 
FRENI, D. RICHARD, and MIVERILL L, J. H.: Metastatic car- 

cinoma of the lun to the thumb (ab), Nov., 764 
FREOUR, P., and CLAVELEAU: Note on the experimental trans- 
mission ot histoplasmosis by pulmonary pathway (ab), 


FRICKE, ‘ROBERT E., VAN HERIK, MARTIN, and HENDER- 
SON, JOHN W.: Radium and surgical treatment of 
retinoblastoma (ab), July, 150 
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FRIEDELL, HYMER L. ) WILLIAM J. 
——See MARTIN | JAMES F. 
——see SA 
MAN, A. I. ARSHAK RICHARD H. 
ERIEDMAN, MILTON. See AUERBACH, OSCAR 
FROMMHOLD, W.: Bronchography under intubation anes- 
thesia (ab), Oct., 595 


NTAL BONE 
frontalis interna; 2 (ab), 


Sherwood Moore and Archie D. Carr, Nov., 


FRONTAL SINUS 
alterations of cancer of paranasal sinuses 


. Haas, Oct., 


IPPERT, KAR 
ER, M. P., and HOWLAND, J. = 


Effect of Aureomycin and Terramycin on the x-radiated rat 
(ab), Nov., 804 

Effect of Aureomycin on the radiation syndrome in dogs (ab), 
Nov., 


G 


GADERMANN, E., and SCHRADER, E. A.: Technic and in- 
dications for *\umbar aortography (ab), Dec., 923 
GAGLIARDI, RAYMOND Preoperative roentgen demon- 


—_ of non-opaque foreign body in the duodenum. 
port of a case, Sept., 
GALLBLADDER 
—acute gaseous 7 (ab), B. R. Mooney and K. E. 


Matzinger, Nov., 

—calcification of gallbladder wall; case of so-called “‘porcelain 
gallbladder” (ab), Kalevi Kettunen, Sept., 458 

—calcium carbonate in gallbladder (ab), L. Wynn Houghton, 
Nov., 778 

—left-upper-quadrant gallbladder (ab), Alan R. Bleich et al, 
Sept., 458 

—postcholecystectomy complications due to incomplete re- 
moval of gallbladder and cystic duct; case of so-called re- 
formed gallbladder (ab), William B. A. J. Bauer, Oct., 
611 


—sarcoidosis; case simulating gallbladder disease treated with 
Aureomycin (ab), William H. Mast, July, 137 

calculi 
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GALLIUM, RADIOACTIVE. See Radioactivity 

GAMMA RAYS. See Radiations; Radium 
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280 


Nathan N. Crohn 


Morris 


—true posterior mediastinal — (ab), 

and Mathew Kobak, July, 
GOLD, RADIOACTIVE. See 3 
GOLDBERG, LEONARD. See BORRON, RANDOLPH W. J. 
GOLDBERG, R. C., and CHAIKOFF, I. L’: Induction of thy- 
roid coon in the rat by radioactive iodine (ab), Nov., 799 


GOLDEN, H.M. See KOZONIS, M. 
GOLDEN See ABESHOUSE, BENJAMIN S. 
GOLDENBERG: AEL R.: The skeleton in Paget's dis- 


ease (ab). Sept., 461 
The skull in Paget's Sept., 
GOLDMAN, ALFRED. AMAN. WILLIAM B. 
GOLDMAN, JOSEPH es fue bones in the esophagus (ab), 


GOLDSBERRY, JOHN J.: 
eport of a case (ab), Oct., 606 

GOLDSCHMIDT. LEONTINE. See ROSENTHAL, ROBERT L. 

GOLDSTEIN, STANTON L. See DAVIS, LOYAL 


GONZALEZ PENA, E. See CASTELLANOS, A. 
GOOD, C. ALLEN: Fungus diseases of the lungs. 
roentgenologic manifestations (ab), Nov., 76 
Roentgenologic examination of the small intestine (ab), Oct., 


607 

——See ELLIS, F. HENRY, 

GOODWIN, W. E., and HARRIS, W. D.: Method for the de- 
a ‘of small doses of I- 131 in the urine (ab) 


GOOLDEN, 4. W. G.: 


GORDIMER. HARRY. See SHERWIN, BENJAMIN 

Soenene’ BURGESS. See THEODOS, PETER A. 

GOR 23 See FLASHER, J. 

CORDON. LEITER. See SPARG 

ZINN, ABERKELEY, BROOK, RAY, 

PRATT, PHILIP’ c: Bronchography as an aid in 

ee surgical treatment of pulmonary tuberculosis. 
With a note on pulmonary angiography (ab). 


“CHARLES, BERANBAUM, SAMUEL L., and 
WEINER, MELVYN L.: Syphilis of the stomach "Aug. 


GOTTLIEB, 2S. See SCOTT, WENDELL G. 
GOWEN, dG. WARD: The tuberculosis x-ray survey as a 
median fr early diagnosis of chest malignancy (ab), 


and’ FRANK, BERNARD: Screening for ot pathology 
aL x-ray survey technic (ab), Dec., 910 

GOYETTE, DWIN M., and KEIRNS, MARVIN: M.: Angiog- 

raphy = ~ localization of foreign bodies in the heart 


GRADY. ALICE.” BIERMAN, HOWARD R. 

GRAHAM, EVARTS A. See BE RGMANN, MARTIN 

GRANITE WORKERS. See Pneumoconiosis 

GRANT, ROALD N. See BOOHER, ROBERT J. 

GRANULOMA, EOSINOPHILIC. See Bones; Lungs; etc 

GREENBERG, ROSENBLUM, JACOB 

GREENBERG See KIT, SAUL 

GREENBERG. ? A MELBOURNE. for position 
determination during myclogreres y Nov., 789 

GREENBERG, MAURICE. See SIL ERSTONE, SIDNEY M. 

GREENBLATT, B. See PETER B. 

GREENLEE See SEEDORF, E 

GREK, | ‘and FiNDLAY. MARGARET: Sickle cell anaemia 

Report of a case with a note on therapy (ab), Sept., 468 
GRENZ RAYS. See Roentgen Therepy 
GRID EL ge See Cancer; Roentgen Therapy 
GRIFFITHS, I. H. See RICHES, E. W. 

GRIMMETT, LEO G., "KERMAN, HERBERT D. 
BRUCER MARSHALL, FLETCHER, "GILBERT H., and 

RICHARDSON, JASPER B.: Design and construction 

ofa ~~ my cobalt teletherapy unit. A preliminary re 


cross. SIDNEY. Ww. See MALIS, LEONARD I. 

——See TENG, PAUL 

GROSSMAN, j W. See OVERTON, LEWIS M. 

GROSEMAN, SOLOMON. See MILLER, ISIDORE R. 

GROTH- PETERSEN, E., LOVGREEN,A., ‘and THILLEMANN, 
J.: On the reliability of the reading of photofluorograms 

Nov., 760 


Gastric ulcer in the preschool child. 


Review of 


Radiation cancer of the pharynx (ab), 


and the value of dual reading (ab) 


See COLIEZ, ROBERT 


See DUC 
ELISHA 2 WEBS ER, JOHN E., and MARTIN, 
CIS: Gasometric studies in carotid internal jugular 
anastomosis 1p d report on buman 
experiences (ab) 


GUSBERG, &. B., and CDESCADEN, J. A.: Pathology and 


treat ‘ment of and ocarcinoma of the cervix (ab), Aug, 305 
Primary malignant 


bone tumors 


GUZMAN, LEONARDO: 
(ab), Dee., 917 


INDEX 


December 1952 


H 


HAAS, LEWIS L.: Roentgenological skull measurements and 
their diagnostic applications (ab), Dec., 907 
Secondary alterations of the frontal sinus in cancer of the 
»aranasal sinuses (ab), Oct., 594 
HADLE Ff LEEA.: Accessory sacro-iliac articulations (ab), Nov., 


HAFNER, R. H. V.: Localised osteochondritis (Scheuermann’s 
disease) (ab), Dec., 918 

~~ JAMES A., and McCORD, MALCOLM C.: 

er diagnostic studies in 100 cases (ab), Oct., 

HAGGIE, MICHAEL: Indications for barium Ponty in the 
diagnosis of carcinoma of the colon (ab), Nov., 777 

HAHN, UL F. 

HAINES, ‘SAMUEL 

HALL, BYRON CHARLES F. 


HALLERBACH, H. ANKER, R. 
HALLIDAY, E. J. See <8 ACKET, R. B. 
HALPER, HOWARD, and WEDLICK, LEIGH: Maffucci’s 


syndrome, with a report of a case (ab), July, 139 
HALPERT, BELA. See MORELAND, FERRIN B. 
HAMBLIN, DORALD 0. See BLEICH, ALAN R. 
HAMBY, WALLACE B. See SLEPIAN, ALEXANDER 
HAMILTON, HOWARD B. See WERNER, SIDNEY C. 
HAMMAN, LOUIS. See SULLIVAN james M. 
HAMMOND, CAROLYN W. See MILLER, C. PHILLIP 


See also Fingers and Toes 
—simple method of localizing foreign bodies in hand (ab), 
David A. Willis, Aug., 3¢ 
HANELIN, JOSEPH. See KLEIN, ARMIN 
HANNAN, *JOHNR., HAZARD, JOHN B. , and ROBERT 
=) Carcinoid of the duodenum (ab), Sept., 457 

HANSEN, O. E.: Cystic pneumatosis (ab), * sae 777 

HANSON, HANS E. See CARLENS, ERIC 

HANSON, HUGH H., and SMITH, HARRY L.: 
aneurysm. Case of more than twelve years’ 
(ab), Nov., 771 

HARKNESS, J.T. See YERUSHALMY, J. 

ee ZWERLING, HENRY B. 

HARLEY, JOHN H., JETTER, EVELYN, and EISENBUD, 
MERRIL: Method of obtaining reproducible breath 
radon samples (ab), Aug., 315 

ee _ A. KEMP: Investigation of thymic tumours in 

henia gravis (ab), Nov., 767 

HARRINGTON, NYRA J., and KOZA, ROBERT W.: Effect of 
x- radiation on the desoxy: ribonucleic acid and on the size 
of nuclei (ab), Sept., 479 


HARRIS, W.D. See G Wwe 
See BOTSTEIN, CH. 


Ventricular 
duration 


HARRIS, WILLIAM. 

—see SILVERSTONE, SIDN 

HARRISON, B : Colonic replacement of the stomach: 
results investigation (ab), Nov., 775 

—-influenzal pneumonia—recent experiences (ab), July, 127 

ARLOW B. See ARTHU 

HARRIS -B. See LAMERTO 

HARSHA. BARBARA R. See HARSHA, “WILLIAM N. 

HARSHA, WILLIAM N.: Evaluation of the conversion of radio- 
active inorganic iodine to protein-bound iodine as a 
diagnostic aid in thyroid dysfunction (ab), Oct., 630 

Uses of radioactive gold colloid in therapy and palliation of 
»plastic disease (ab), July, 158 

——and HARSHA, BARBARA Uptake of outieietins in 
frozen thyroid carcinoma tissues (ab), Aug., 

HARWOOD, Pre-bronchiectasis (ab), Oct., 307 

HAUBRICH, = Heart changes in silicosis (comparison of x-ray 
studies of silicosis i in various dusty occupations) (ab), Aug., 


early 


HAWKINS, RICHARD D.: Congenital dysplasia of the hip 
fant is in early infancy (ab), Nov., 785 
HAW RTH, W., and ALLEN, E. P.: Radiological pel- 


vimetry and the general practitioner (ab), July, 143 
pelvimetry and the specialist obstetrician (ab), 
uly, 144 
HAWLEY, SYDNEY J.: 
nant conditions, Aug 
HAYDEN, H.S. See BIRKHILL, F. ROSS 
ee CORRIGAN, K. E. 
HAYES, GEORGE J. See KING eee B. 
HAYS, ROBERT A., and PORTMAN Endometriosis: 
its management and end 624 
——See PORTMANN, U. V. 
HAZARD. JOHN. "See GEORGE, Jr. 
HANNAN, JOHN R 


therapy in some non-malig- 


use of radioactive cobalt in non rw ae and neck 
cancer (ab), Arthur G. James et al, Oct., 
JAMES W. See ROBERTSON. TARRATT P. 


See also Aneurysm; Cardiovascular System; Pericardium 

-chronic cardiac compression (chronic constrictive pericardi- 
tis): a critical study of 61 operated cases with follow-up 
(ab), J. R. Chambliss et al, Nov., 769 

-chronie constrictive pericarditis. I. Some clinical and 
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Hymer L. Friedell, Dec., 849 

—responses to radioactive iodine therapy in hyperthyroidism, 
with special reference to cardiac wy (ab), Farahe 
Maloof and Earle M. Chapman, Oct., 
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HERSHENSON, LEE M., and KIRSNER, JOSEPH B.: Duo- 
denocolic fistula ( ab), Dec., 914 
HEUCK, F. See de CUVELAND, E. 
HIGINBOTHAM, NORMAN L. See SPITZ, SOPHIE 
HINSHAW, H.C. See YERUSHALMY, J. 
HIP 
congenital dislocation (ab), L. G. Pray, New , 785 
congenital dysplasia of hip joint in early infancy (ab), 
Richard D. Hawkins, Nev , 785 
cutaneo-osteovesical fistula; case following fracture of 
pelvis, rupture of bladder, and hip fusion (ab), J. J 
Kaufman, Sept., 465 
danger of exposure to x-rays “blind-nailing’’ technic 
(ab), Charles A. Rowe, Sept., 
degenerative osteoarthritis of enlarged 
femoral head (coxa magna) and defective acetabulum 
(ab), Thomas Horwitz, Nov, 786 
HIRDES, J. J. See BRONKHORST, W. 
HIRSCH, W.: Calcifications in the spleen (ab), Aug , 295 
——and MUNCH, O.: Roentgen diagnosis of duodenum inver- 
sum (ab), Oct., 6€ 
MERSCH TICE, ALLAN B.: An anomalous tarsal bone (ab). 
Sept., 
HISTAMINE 
acute KCl and histamine tolerance and adrenal weight in 
x-irradiated mice (ab), Willie W. Smith, Sept, 478 
HISTOPLASMOSIS 
benign histoplasmosis in siblings; cases (ab). Isidore R 
Miller and Solomon Grossman, Sept, 450 
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HISTOPLASMOSIS—cont. 

—experimental transmission of histoplasmosis by pulmonary 
pathway (ab), P. Fréour, and Claveleau, Oct., 

—fungus diseases of lungs: review of roentgenologic manifes- 
tations (ab), C. Allen Good, Nov., 

HOBZK, ANDREAS: Fibrous 
., of the facial bones and the skull (ab), sauly. 138 

Pol ciremotic fibrous dysplasia of bone (ab), July, 1 
N, A.: Artificial menopause and cancer of the breast 
ab), Nov., 792 

HODGE, HAROLD C. See UNDERWOOD, ELIZABETH 

HODGES, FRED J.,and MacMILLAN, HOWARD C.: Impor- 
from x-ray examination of the 

on (a 

HODGES, PAUL ot roy SKAGGS, LESTER S.: Electronic 
amplification "of the roentgenoscopic image. Present 
status of Moon’s scanning tube method (ab), Oct., 619 

HODGKIN’S DISEASE 

—bronchobiliary | fistula in Hodgkin's disease (ab), S. Trubo- 
witz, Aug., 280 

—Hodgkin's disease, lymphosarcoma, reticulum- sarcoma: 
radiotherapy (ab), René-J. Gilbert, Aug., 

—is it possible, on the basis of morphologic (histologic) criteria, 
to predict the response of a given case of Hodgkin's dis- 
ease to radiotherapy and to formulate a certain progno- 
sis? (ab), R. Gilbert and E. Rutishauser, Oct., 627 

— statistical R. W. Dickenhorst and W. H. Carroll, 


Au 
HODGKINSON, C. P.: Chorioadenoma destruens (ab), Nov., 
94 


HOERR, STANLEY O. See MICHELS, ARTHUR G 

HOF FMAN, OSEPH G. See HEMPEL ee LOUIS H. 

HOLLCROFT, JOANNE W., and LORENZ, EGON: The 30- 
day LD-50 of two radiations of different ion density (ab), 


Oct., 635 
——— COLIN B.: Roentgenologic manifestations of vi- 
min D intoxication, Dec., 805 

HOLT. joun F. See WHITEHOUSE, WALTER M. 

NO A.J. See BRIAN D. 

ORAK See SVAB, 

HORAK, B. THOMAS: , oe osteoarthritis of the hip 
joint. Pathogenesis of the enlarged femoral head (coxa 
magna) and defective acetabulum (ab), Nov., 786 

HOSPITALS 

—estimates on concentration of radioiodine in sewage and 
sludge from hospital wastes (ab), C. C. Ruchhoft and Ser- 
gei Feitelberg, Nov., 800 
er hazards protection in a hospital (ab), Mar- 
shall Brucer, Nov., 

HOUGHTON, L. WYNN: Calcium carbonate in the gall- 

bladder (ab), Nov., 

HOWARD, PHILIP J. See BECK, STANLEY M., Jr. 

HOWES, EDWARD (obit), July, 117 

HOW FUR Ww. 

HUANG, SULTING. WANG, SHAO-HSUN, FENG, 
CH’UAN-I, and Fer, LI-MIN: Primary lymphosarcoma 
of the stomach. Report of ol cases and review of the 
literature (ab), Aug 

HUDSON, VINTON C. “See OVERMAN, R. R. 

HURTHLE CELLS. See Thyroid, cance 

HUFFORD, C. E., CURT ZW: LER, F. C. and ROBERTS, J. L.: 
"therapy in hemorrhage and hemor- 

hagic glaucoma, Aug., 

HUGHES. C. ROBERT. Geist, ROBERT M.., Jr. 

HUMERUS 

—osteochondritis dissecans of supratrochlear septum (ab), 
Charles A. Rowe, July, 141 

—tradiotherapy of bursitis and scapulohumeral periarthritis 
(ab), Francisco Arce Alonso, Aug., 3) 

—roentgen therapy of scapulohumeral periarthritis, called 
“rheumatismal’’ (ab), R. J. Weissenbach and Pierre 
Pizon, Aug., 310 

deformity of head luxation of 

houlder (ab), F. Gauwerky, Oct., 

HUMPHREY. LONG, JOAN. See ROSEMOND, GEORGE P. 

HUNTER-HURLER ‘DISEASE. See Li hondrodystrophy 

HURSH, J. B., ZIZZO, S., and Survey meters 
for water monitoring (ab), Se 

HURWITT, ELLIOTT S. See SC PRIN, NATHAN 

HUTCHESON, J. |. - .rale Visceral lesions of scleroderma 


HUTCHISON. * ELDER. See ROBERTS, DOUGLAS J. 
HYDATID DISEASE. See Lungs, echinococcosis 
HYDROCEPHALUS 
—from overproduction of cerebrospinal fluid (and experiences 
of choroid (ab), Edgar A. 
Luros, Nov., 75 
HYDROGEN. DIOACTIVE. See Radioactivity. 
HYDROGEN PEROXIDE 
—tadiation chemistry: a symposium. III. Hydrogen per- 
oxide formation in water exposed to ionizing radiations 
A P. Bonét-Maury, July, 150 
HYDR A. See 
HYDRONEPHROSI 
—contrast — Aire in hydronephrosis (ab), R. Seyss, 
8 
—normal intravenous pyelograms in presence of hydronephro- 


sis: false impressions derived from use of intravenous 
method in neurogenic bladders (ab), Charles Ney, Oct., 


HYGROMA. See Mening 
HYMAN. RICHARD M. See DUFF, JOHN 
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HYNDMAN, CHARLES F.: Some physiological aspects of in- 


deossifications (ab), Alfred A. deLorimier, 

pt., 

—roentgen "ppenngpagihle differential diagnosis of pulmonary 
congestion and pulmonary hyperemia (ab), P. Thurn, Oct., 


HYPEROSTOSIS FRONTALIS INTERNA. See Frontal Bone 
HYPEROSTOSIS, INFANTILE CORTICAL. Sce Bones 
HYPERTENSIO See Blood Pressure 

HYPOPHARYNKX. See Pharyn 

HYFOPHARYNE. Pharrar See Tubes 


I 


IDBOHRN, HANS: A complication of percutaneous carotid 
an jography (ab), July, 126 
ILEOCE 
—lipomatous aypertseghny (ab), Monte Edwards and Henry 
Zangara, Sept 
ILEUM. See Gastroileostomy; Intestines 
ILEUS. See Intestines, obstruction 
ILIUM 
—clinical observations and research (ed), Oct., 578 
— onycho-dysplasia (ab), Wolfgang Roecke- 
INCONTINENCE, See Urine and Urination 
INDUSTRY AND OCCUPATIONS 
See also Pneumoconiosis 
—study of late results from disk qpenstionn: esent emplo: 
ment and residual complaints (ab), neck, 


Nov., 784 
INFANTS. See Children; Infants, Newborn; Infants, Prema- 


ture 
INFANTS, NEWBORN 
—asphy xial attacks in newborn infant due to congenital occlu- 
sion of posterior nares; 5 cases (ab), Harry Medovy and 
I. H. Beckman, Sept., 448 
—perforation of colon in newborn infant; recovery following 
ration (ab), John E. Standard, Nov., 
—perforation of stomach in newborn infant; report of a sur- 
vival (ab), Huston G. Kellogg et al, Aug. an 
—pneumoperitoneum (ab), McLemore Birdsong and Eugene 
M. Frame, Oct., 
—roentgenological manifestations of ulcera- 
tion in the newborn (ab), Leslie L. Lemak, July, 135 
—unilateral paralysis of diaphragm in newborn infant due to 
te yd nerve injury, with and without associated bra- 
chial palsy (ab). Schifrin, Nov., 
INFANTS, PREMAT 
—clinical x-ray diagnosis in interstitial pneu- 
nia of premature children (ab), R. Garsche, Aug., 276 
INFARCTION. See Brain 
e in radiation injury (ab), C. Phillip Miller et al, July, 159 
INFERTILITY Y. See Sterility 
INFLAMMATION 
—inflammatory factor in malignant lesions of colon (ab), 
A. Bothe, Dec., 915 
INFLUEN See Pneumonia 
INGELFINGER FRANZ See BINGHAM, JOHN R. 
——See KRAMER, PHILIP 
INGERSOLL, CHARLES F.: Speculations the prob- 
able ev ‘olution of chronic astritis, Sept 


INGLEBY, HELEN. See COHEN. J, 
H FRANC D. TSON, DONA 
INTERNATIONAL CONGRESS C OF RADIOLOGY (SEVENTH), 


INTESTINES. 
See also Colon; Digestive System; Duodenum; Gastroin- 

testinal Tract 

—afferent loop studies after subtotal gastric resection (ab), 
Stanley H. Lorber and Harry Shay, Oct., 

—effect of whole-body x-radiation on rat intestine and intes- 
tinal nucleoprotein (ab), Robert N. Feinstein and Carrie 
L. Butler, Dec., 930 

abnormalities. See Intestines, obstruction 

cysts 

—cystic pneumatosis (ab), O. E. Hansen, Nov., 777 

—gas cysts with pneumoperitoneum (ab), Philip Somerville, 


, 609 

—pneumatosis cystoides (ab), S. Schorr et al, Aug., 285 

diverticula : 

—diverticulitis of colon complicated by carcinoma; collective 
review (ab), Robert J. Rowe and George H. Kollmar, 
Dec., 9 

ee of jejunum: a Gant entity (ab), I. M. Orr 
and J. Y. W. Russell, Aug., 

—diverticulosis of jejunum with A (ab), Edmund H.- 
Berger et al, Aug., 287 

—roentgenologic aspects of diverticulitis and its complications 
(ab), Russell Wigh and Paul C. Swenson, Sept., 457 

—Saint’s triad: hiatus hernia, diverticulosis coli, and gall- 
stones (ab), Eddy D. Palmer, July, 1 

hemorrhage. See Intestines, diverticula 

obstruction 

—dissecting aneurysm plentating large bowel obstruction (ab), 
Henry W. Mayo, Jr., Aug., 287 

—intestinal obstruction, paralytic ileus, mesenteric throm- 

bosis and kindred lesions (ab), L. R. Sante, Oct., 
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i 
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STINES, obstruction—co 
apie no of colon by ~~ (ab), J. C. F. Lloyd Wil- 

liamson, Nov., 778 

—partial obstruction of small intestine, with special reference 
to obstructing segment, James F. Martin and Hymer 
Friedell, July, 49 

—produced by failure of intestinal rotation; description of 
case (ab), R. Spencer, Aug., 2 

—some physiological aspects (ab), Charles F. Hyndman, Aug., 

284 


roentgenography. See also Colostomy 
—-appearance 0! intestinal pouches following lateral anastomo- 
ses (ab), Hyman R. Senturia and Carl J. Heifetz, Dec., 


915 
—findings in ileojejunitis (ab), Richard H. Marshak et al, 
Oct., 608 


—important clinical dividends from x-ray examination of 
colon A Fred J. Hodges and Howard C. MacMillan, 
Oct., 

—massive a embolism during barium enema study, Paul W. 
Roman, John H. Wagner, and Stanley H. Steinbach 
Au 190 

—~semanae study of effect of total pancreatectomy on stomach 
and small intestine of the dog, John F. Weigen, Eugene P. 
Pendergrass, Isadore S. Ravdin, and Thomas E. Machella, 
ul a 92 

—roentgcnologic eqgtention of small intestine (ab), C. Allen 

, Oct., 

—some obscure } ae in production of unusual small bowel 
patterns, Lowell S. Goin, Aug., 1 

tumors 

—adenoma of jejunum; case, Sava “ Roberts, Louis Y. 
Peskoe, and David E. Fader, Sept., 

hilic gr of stomach —y small _ (ab), 
Robert J. Booher and Roald N. Grant, July, 1 

volvulus 

—precipitated by lead poisoning; 5 cases (ab), Knute E. Berge 
and Einar A. Lundberg, Aug., 2 

ee wy interposition of colon and volvulus of cecum 

ab), Johan Torgersen, Oct., 610 
INTUSSUSCEPTION 
| intussusception (ab), Victor E. 


IODINE “AND IODINE COMPOUNDS 
See also Bronchi; Fallopian Tubes; Radioactivity 
—effects of intracarotid Diodrast (ab), Eldon L. Foltz et al, 
Nov., 
Th embolism complicating hy sterosalpingography (ab), 
n Karshmer and William Stein, Dec., 919 
IODOFLUORESCEIN, See Radioactivity 
IODOTYROSINE. See Thyroid 
IRION, JOHN. See LEVY, Tours, Il. 
ISOTOPES. See Radioactivit 
ITOIZ, JUAN. See STAN BURY JOHN B. 
IVERSON, BERTHA. See NELSON, OLE A. 
IVINS, JOHN C. See WEED, LYLE A. 


J 


JACKSON, cm : Radiology of acute pulmonary oedema 

(ab), Oct., 59 
See EVANS, WILLIAM 

JACKSON, MARVIN A. See WHEELER, BROWNELL 

ACKSON, W. P. U.: An irregular familial chondro-osseous de- 
fect, with suggestions concerning the nomenclature of the 
gureretioed osseous dystrophies (ab), July, 139 

ACOBS, H. D. See van LING 

ACOBS, HAROLD J., LEVY. "LOUIS I, CHASTANT, 
HAROLD, and STRAUSS, HOWARD: Angiocardiog- 
aa in obstruction of the superior vena cava (ab), Oct., 


TEVY LOUIS, II. 
ACOBS, L. See MORRIS, R. 
ACOBSEN, MER LIN E. See SAPSIN, SAUL Ss. 


AHN, "RICHARD P., and OLINGER, JOHN K.: Linear basal 
‘atelectasis following therapeutic phrenic nerve interrup- 
tion (ab), Dec., 

JAMES, ARTHUR G., WILLIAMS, ROGER D., and MORTON, 
jo OSEPH U se of radioactive cobalt in non- resectable 
head and wan cancer (ab), Oct., 632 
james’ E. STEWART. See ROBERTSON, ROSS 
J. 1. P.: patterns in idiopathic structural 
scoliosis 
® CLAGETT, O. THERON 
ANES, M.: Arteriography (ab), Aug., 296 
ANES, R. M. See PUGSLE 
— R.: Spee ductus fh in the roentgen-cine film (ab), 
Jec., 9 
——and HALLERBACH, H.: Roentgen dem- 
onstration of tricuspid atresia (ab), Oct., 601 
E. J. CHAMBLISS, R. 
AVETT,S.N. See RABKIN, JEROME 


—method of treatment of aT of posterior end of alveo- 
lus (ab), K. Sicher, July, 
NUM. See Fistula, Hernia; Intestines 
E we EDWARD L., PFISTERER, WILLIAM H., 
RMAN, RUSKIN ¢., and LATTEIER, KARL K.: 
Folouaie adhesions and bands involving the pyloric 
antrum. Diagnostic enigma (ab), Dec., 913 


INDEX 
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JENNINGS, W. ALAN:  Beryllium-window tube outputs: 
further considerations regarding the use of constant and 
ulcatios tension (ab), Dec., 925 
JENSEN, J -, and CLARK, D. E.: Localization of radioactive 
3 in the neurohy ophys sis (ab), Sept., 475 

JETTER. VELYN. See HARL J OHN H. 

JORG, M. E., and AGUIRRE, J. A considerations of fail- 
ure of elimination of colloidal thorium dioxide employed 
as a contrast medium in radiology (ab), Aug., 304 

JomANsOe, CARL-ERIK, OSTLING, GUSTAF, and GAS- 

TR ™M, R. V.: = cancer with 

cobalt (Co*) (ab), 

JOHNS, H. E., DARBY, E. K., ton KORNELSEN, R. O.: 
Radiotherapeutic physics. Asymposium. I. The phys- 
a ores of treatment of cancer by 22 MeV x-rays 


JOHNSON, JHERBERT C., and WALKER, A. EARL: Angio- 
graphic diagnosis of spontaneous thrombosis of the inter- 
nal and common carotid arteries (ab), Sept., 446 
JOINTS 
See also under names of joints, as Hip; Shoulder; etc. 
—arthrography (ab), K. Lindblom, Nov., 7 
—brucella Laoag of bones and joints (ab), Charles N. Plous- 
sard, Nov., 782 
—Charcot joints and infectious-vascular lesions of bones in 
diabetes mellitus (ab), Barkley Beidleman and Garfield 
G. Duncan, Dec., 917 
—considerations on roentgen therapy of 207 cases of arthrop- 
athy (ab), Sordello Attilj, Aug., 
—neurogenic ossifying fibromyopathies (ab), H. C. Fett and J. 
G. Yost, Aug., 289 
—-serial roentgen vasography of periarticular vessel systems in 
lyarthritic rheumatism (ab), A. Leb, Aug., 3 303, 
JONES, ARTHUR: Orbital x-ray therapy of progressive exoph- 
thalmos (ab), Nov., 795 
ONES, D.C. See KIMELDORF 
ONES, F.W. See ROGERS, ARNOLD 
ONES, GLYN. See DONOVAN, 
ON ES, .C. See BLOMFIELD, G 
ONES, . A., and CONNELL, Ww. FORD: _Henoch’s purpura: 
its radiological diagnosis (ab), 7 
OPLIN, ROBERT See KLEIN, A 
ORGENS, OSEPH. See ADAMS. FORREST H. 
OYET, GUSTAVE: Method for determining relative dosage of 
biological woe (ab), Oct., 620 
JUNG, FREDERI Phy siological to chemical changes in 
radiation injuries (ab), Sept., 


KAHN, EDGAR A., and LUROS, JOHN T.: Hydrocephalus 
from overproduction of cerebrospinal fluid (and exper- 
mg ae other papillomas of the choroid plexus) (ab), 


KAISER THOMAS F. See SPILLANE, RICHARD J. 

KALTREIDER, D. FRANK: Pelvic shape and its relation to 
mid lane prognosis (ab), Nov., 788 

KANE, IRVING J.: Segmental localization of pulmonary dis- 
== on the postero-anterior chest roentgenogram, Aug., 


KAPLAN, GUSTAVE, COHEN, BENJAMIN B., and ROSWIT, 
BERNARD: Malignant testicular tumors: clinical and 

herapeutic evaluation of 158 cases (ab), Aug., 

——ROSsw T, BERNARD, and KRUEGER, ERICH G.: Re 
sults of radiation therapy anomalies of the 

central nervous system, 

KAPLAN, HENRY S., and BROWN, “MARY B.: Further ob- 
servations on inhibition of ly mphoid tumor development 
by shielding and partial body irradiation of mice (ab), 
Sept., 478 

Inhibition res testosterone of radiation-induced lymphoid tu- 
a dev —. in intact and castrate adult male mice 
(ab), Aug., 

——MARDER, ‘SUMNER N., and BROWN, MARY B.: 
Adrenal ‘cortical function and radiation-induced lymphoid 
tumors of mice (ab), Aug., 315 

EAPLAS, I. W., and SHEPARD, R. M.: Resingse of the gastric 

cosa into the duodenum (ab), Sept., 

KAPOSI" SARCO . See Sarcoma, 

KARR, JOHN W. See WILSON, JAMES G. 

KARSHMER, NATHAN, and STEIN, WILLIAM: Oil embo- 
lism complicating hysterosalpingography (ab), Dec., 919 

KATZ, HARRY L., and AUERBACH, OSCAR: Diffuse inter 
stitial fibrosis of the lungs. Report of a case with unusual 
features (ab), Sept., 451 

KAUFMAN, J. J.: Cutaneo-osteovesical fistula. Report of a 
case following fracture of the pelvis, rupture of the blad- 
der, and hip fusion (ab), Sept., 465 

KAYE See van , B. 

KEATING, F. RAYM A. 

——See BLACKB BURN, S M. 

McCONAHEY, WILLIAM M. 

KEELE, K. D. See ROSS, C. F. 

KEICHLINE, JOHN M., honored, Sept., 425 

KEIL, PHILIP G. See SCHISSEL, DONALD J. 

KEIRNS, MARVIN M. See GOYETTE, EDWIN M. 

KELLOGG, HUSTON G., ABELSON, SOL M., and CORN- 
WELL, FOREST A.: Perforation of the stomach in the 
newborn infant. Report of a survival (ab), Aug,, 284 

KELLY, KEITH H. See BIERMAN, HOWARD R, 
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SEMPER, 9.3 

r-filled body cavities (ab), Oct., 

KENNEDY, THOMAS J.: Difficulties in the differential diag- 
nosis of gastric _° and gastritis. Surgical con- 
Sept 

KENT, EDWARD MOSES, CAMPBELL: Radioactive 
ta at in the palliative management of carcinomatosis of 
the CEN (ab), Oct., 628 

KEREKE NEST. Sce BROWN, WILLIS E. 

KERGIN, REDERIC CK G.: Congenital cystic of lung 
associated with anomalous arteries (ab), No 

KERMAN, HERBERT D. See GRIMMETT, LEONARD G. 

——See PIR KEY, EVERETT L. 

KERR, H. DABNEY: Present day methods of treatment of car- 
‘cinoma of the cervix (ab), Nov., 79 

——and ELKINS, H. B.: Carcinoma of the ovary (ab), July, 


152 

KERWIN, LARKIN: Maximum permissible exposure to radia- 
tion (ab), Aug., 316 

KESSEL, I.: The Laurence-Moon-Biedl syndrome (ab), Dec., 


91 
KESTERSON, JOHN, and McSWAIN, BARTON: 
of bone (ab), Nov., 781 
KETTUNEN, KALEVI: Calcification of the gallbladder wall. 
Report of a case of so-called ‘porcelain gallbladder” (ab), 
Sept., 458 
Fetal death diagnosed roentgenographically by the presence of 
gas in the fetal circulatory system. Case report (ab), 
Nov., 788 
KIDNEYS 
—nephrocalcinosis (ab), Mark M. Schapiro et al, Nov., 788 
—tenal anacidogenesis (ab), Knud Lundbek, Aug., 294 
—subperiosteal resorption of bone: roentgenologic manifesta- 
tion of primary hyperparathyroidism and renal osteo- 
dystrophy (ab), David G. Pugh, Sept., 458 
blood supply. See also Aneurysm, renal 
—aortography and renal arteriography following percutaneous 
retrograde catheterization of femoral artery and aorta 
(ab), Benjamin S. Abeshouse et al, Aug., 299 
—arteriography as observed in 80 patients at St. Louis City 
Hospital (ab), Grady W. Reagan, Jr., and Grayson Car- 
roll, Aug., 297 
—interpretation of translumbar arteriograms (ab), Parke G. 
Smith et al, Aug., 29 
cancer 
—diffuse pulmonary lymphatic carcinomatosis due to renal 
carcinoma showing cytoplasmic inclusions (ab), Charles F. 
Ross, Aug., 277 


Myeloma 


cysts 
—differential diagnosis between renal tumors and cysts (ab), 
William L. Ainsworth and Samuel A. Vest, Dec., 921 
roentgenography. See also Pyelography 
—possibility for demonstration of renal function in roentgeno- 
gram (ab), J. Bader, Oct., 616 
—presacral perirenal pneumography (ab), James Blackwood, 
Aug., 294 
—tenal 1 and roentgenography during surgery 
(ab), R. J. Prentiss and R. B. Mullenix, Sept., 
—roentgen reticular appearance of perirenal fat tissue in ex- 
traperitoneal pneumoabdomen (retropneumoperitoneum) 
and tomography (ab), Luigi Vespignani, Dec., 921 
tumors 
—differential diagnosis between renal tumors and cysts (ab), 
William L. Ainsworth and Samuel A. Vest, Dec., 921 
—new growths of kidney and ureter (ab), E. W. Riches et al, 
Oct., 616 
ier in treatment (ab), Alexander A. Charteris, 
Oct., 62 
KIERNAN, MATTHEW K. See BOULT, G. FRANK 
KIERULF, ERLING: Spondyloly sis—spondylolisthesis 


Aug., 291 

KIMELDORF, S. J., and JONES, D.C.: Relationship of radia- 
—_ —_ to lethality among exercised animals exposed to 
roentgen rays (ab), Oct., 634 

KIMMELSTIEL, PAUL, and RAPP, IRA: Cortical defect due 

to a desmoids (ab), Sept., 463 

KING, ARTHUR B.: Diagnosis of carcinoma of the pituitary 

J (ab), Sept , 447 
Massive cerebral infarction producing 
Senses s suggesting a brain tumor (ab), Aug., 

KING, E MESSINGER, B., and DUD- 
on the use of ‘gallium? in 
clinical tracer studies, Dec., 

KING, ROBERT B., and HAYES. ‘GEORGE j.: 


proptosis — to — dysplasia of bone. 


cases (ab), 
KINLEY, GORDO! RILEY, HARRIS D., Jr., and BECK, 
— AUD * Subdural hematoma, hygroma, and hy- 


DE §&.: 
roma in infants (ab), Aug., 269 

KIRKLAND. WILLIAM G.., and BOYER, RANDAL A.: Multi- 
ple - ypomas of the duodenum Case report (ab), Aug., 286 

KIRSCH, I a See LITTNER, MICHAEL 

KIRSNER, JOSEPH B. See HERSHENSON, LEE M. 

KIT, SAUL, and GREENBERG, DAVID M.: Tracer studies on 
the metabolism of the Gardner lymphosarcoma. IV. 
The conversion of lactate-2-C* to alanine, glutamate, and 

ate n tumor and spleen cells (ab), Sept., 477 

KJELLMAN, L — Further cases of aberrant pancreas 

(ab), 


KLASSE KARL °., ANDREWS, NEIL C., and CURTIS, 
GEORGE M.: Diagnosis and treatment of superior, 
vena-cava obstruction (ab), Aug., 302 


(ab), 


Unilateral 
Report of two 
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ANELIN 
sli A. capital femoral e pine ysis (ab), Aug., 293 
KLEIN, “epee WARD F., and CO AN, BENJAMIN: X-Ray 
wat rtment in civilian pose shes ab), Dec., 924 
KLEINFELD, MORRIS, and REDISH, ULES: ‘Size of the 
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Dec., 911 
KLING, R. R See LARSON, L. W. 
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—arthrography (ab), K. Lindblom, Nov., 780 
(ab), Robert M. Geist, Jr., et al, 
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—pneumoarthrograms: an aid in localization of internal de- 
rangement (ab), James K. Stack and Robert C. Lockwood 


Sept., 467 
—tadiotherapy of deforming arthrosis (ab), Corte Real, Aug., 


—roentgen therapy of internal distortions of knee. Pro phy- 
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Aug., 310 

—unusual form of osteoarthropathy present bilaterally in 
— “2 2 hag (ab), James D. Rogers and William H. 
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KNUTSON, KENNETH See STOREY, CLIFFORD F. 

KNUTSSON, FOLEE: Diabetic arthro sathy 139 
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KORBELAR, J. See STREDA, A. 
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Primary lif sosarcoma of the mediastinum (ab), Auz., 279 

KRAMER, and INGELFINGER, FRANZ Ji: Esoph- 

agea 


sensitivity to Mecholyl in cardiospasm (ab), 
456 
KRATZMAN, EMIL A., and FRANKEL, ROBERT S.: Roent- 
gen therapy of peritendinitis calcarea of > shoulder. A 
study A 220 cases with late results, Dec., 
KRIEGER, HARVEY. See MacINTYRE, WILLIAM j. 
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oratory observations. II. Electrokymographic studies 
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in medicine (ab), Nov. ., 801 

LaPOINTE, HENRI: Diaphragmatic hernia (ab), Nov., 780 
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nan - of laryngeal cartilages (ab), Jacob H. Vastine, 
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—jnfluence of radiology in diagnosis and treatment of intrinsic 
carcinoma (ab), Stanford Cade, Oct., 622 
—limited surgery after failure of radiotherapy in treatment of 
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effusion (ab), Oct., 
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(ab), Knute E. Berger and Einar A. Lundberg, Aug., 285 
—use of lead shot for protection from gamma radiation (ab), 
A. Nightingale, Sept., 
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LEDDY, EUGENE T.: Supervoltage radiotherapy (ab), July, 
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LEMAK TESL IE L Roentgenological manifestations of gas- 
troduodenal ulceration in the newborn (ab), July, 135 

LEMMEN, LLOYD J., and WILSON, CHARLES M.: Intra- 
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COLETTE: Aortography: its interpretation and value. 
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LEUCUTIA, T.: Osteitis pubis and its treatment by roentgen 
irradiation (ab), Aug., 309 

LEUKEMIA 

—acute plasma leukemia without localized bone lesions; 
case with autopsy observations (ab), S. H. Lawrence and 
Harry C. Fortner, Aug., 

—in children (ab), C. L. Sedawe et al, Nov., 795 

—lymphosarcoma terminating with leukemia (ab), R. 
Gauld, Sept., 474 

—tradioactive phosphorus. In treatment of myeloid leuke- 
mia (ab), Henry D. Diamond and Lloyd F. Craver, Aug., 
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—radiodiagnosis of osseous modifications leuke- 
mias (ab), V. Svab and B. Horak, July, 1 
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—gargoylism (ab), Robert McDonald and W. H. Opie, Sept., 
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lipochondrodystrophy): prenatal and neonatal bone 
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LIPOMA. See Tumors, aaa 
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—cysticercosis of lungs and liver (ab), G. Zur, Aug., 277 

——hepatic venography (ab), A. M. Rappaport, July, 148 

—new considerations of failure of elimination of colloidal thor- 
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oaees artery in the cavernous sinus occurring bilaterally 
Aug., 302 
LOMBARDL GUIDO: Radiologic picture of the arteria lusoria 
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experimental transmission of histoplasmosis by pulmonary 
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Cocchi, Dec., 907 
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LUNGS—cont. 

—systematic employment of increased pulmonary pressure 
(method of Valsalva) in thoracic radiology (ab), G. Brouet 
et al, Nov., 

blood supply. See also Fistula, arteriovenous 

ay (ab), Preben T. Andersen et al, Sept., 
44 


—bronchography as an aid in planning surgical treatment of 
pulmonary tuberculosis, with preliminary note on pul- 
monary angiography (ab), Joseph Gordon et al, July, 127 

—cor pulmonale resulting from pulmonary arteriolosclerosis; 
ome (ab), Josephine S. Wells and Philip Brown, Nov., 


—diagnostic value of pulmonary angiography in bronchogenic 
carcinoma; further observations (ab), Donald J. Schissel 
and Philip G. Keil, Nov., 764 

—normally situated arch of azygos vein: 
identification and catheterization (ab), 
fer et al, Aug., 302 

calcification 

—clinical-roentgenologic contribution to ‘‘microlithiasis alveo- 
laris pulmonum”’ (ab), W. Lindig, Dec., 908 

—pulmonary tuberculosis, bronchiectasis, and calcification as 
related to bronchogenic carcinoma (ab), C. Eugene Wood- 
ruff and Hector C. Nahas, Oct., 598 

cancer. See also Bronchi, cancer 

—angiocardiographic findings in 100 consecutive proved cases 
(ab), Israel Steinberg and Charles T. Dotter, Nov., 764 

—diffuse lymphatic carcinomatosis due to renal carcinoma 
a cytoplasmic inclusions (ab), Charles F. Ross, 

u 

—early Dieeaneie and treatment (ab), Richard H. Overholt and 
Francis M. Woods, Sept., 

—metastatic carcinoma of lung to thumb (ab), D. Richard 
Freni and J. H. Averill, Nov., 764 

—problems in diagnosis of carcinoma (ab), Stephen W. Brown, 
Nov., 

—radiological management of chorioepithelioma; 2 cases (1 
with pulmonary metastasis) with 10 years follow-up (ab), 
Paterno S. Chikiamco, Nov., 794 

—significance of unilateral enlargement of hilus shadow in 
early diagnosis of carcinoma, with observations on method 
of mensuration, Leo G. Rigler, Bernard J. O'Loughlin, 
and Richard C. Tucker, Nov., 683 

—terminal bronchiolar or gy 
L. Watson and Robert R. Smith, Au 

—traumatic carcinoma: contribution to ‘oulkaieer of cicatri- 
cial carcinoma of lung (ab), J. Dahlmann, Oct., 597 

~—tuberculosis x-ray survey as a medium for early diagnosis of 
chest malignancy (ab), G. Howard Gowen, Sept., 

cavitation. See also Tuberculosis, Pulmonary 

—large staphylococcal pulmonary bullae in an infant of 5 
years (ab), André Meyer et al, Oct., 599 

collapse 

—atelectases: the various forms, oy origin and significance 
(ab), Hanns Alexander, Oct., 

—atelectasis of right middle lobe = from perforation of 
tuberculous lymph nodes into bronchi in adults (ab) 
Abraham G. Cohen, Sept., 452 

—linear basal atelectasis following therapeutic phrenic nerve 
interruption (ab), Richard P. Jahn and John K. Olinger, 
Dec., 908 

cysticercosis 

—cysticercosis of lungs and liver (ab), G. Zur, Aug., 277 

cysts. See also Bronchi, cysts 

—anomalous pulmonary artery from aorta associated with in- 
trapulmonary cysts (intralobar sequestration of lung): 
its roentgenologic recognition and clinical significance, 
Stanley M. Wyman and William R. Eyler, Nov., 658 

—congenital cystic disease associated with anomalous arteries 
(ab), Frederick G. Kergin, Nov., 764 

—cyst associated with anomalous pulmonary artery (ab), 
Charles B. Ripstein and George A. Degenshein, Nov., 765 

diseases. See also Pneumoconiosis; Pneumonia; Tuberculo- 
sis, Pulmonary 

—acute miliary disease, Benjamin Felson, July, 

—value of exploration in silent disease (ab), Richard H. Over- 
holt, July, 129 

echinococcosis 

Baa mo hydatid disease in man (ab), Ettore de Bernardi 


its roentgenologic 
Herbert M. Stauif- 


cancer (ab), William 
, 276 


edema 

—tadiology of acute edema (ab), Frederic Jackson, Oct., 597 

emphysema. See Emphysema 

fibrosis 

—diffuse interstitial fibrosis; case with 3 features (ab), 
Harry L. Katz and Oscar Auerbach, Sept., 451 

—tamilial | fibrosis (ab), John M. MacMillan, ey 451 

—roentgenologic picture in chronic, non- -specific fibrosis of 
middle lobe, with special regard to value of planigraphy 
(ab), Haakon M@degaard, Nov., 763 

fistula. See Fistula, arteriovenous 

mycosis 

—fungus diseases: review of roentgenologic manifestations 
(ab), C. Allen Good, Nov., 763 

pathology 

—pulmonary changes in cases of disseminated lupus eryth- 
ematosus (ab), Ivan Thorell, Nov., 

—pulmonary changes related to cardiospasm (ab), Richard A. 
Lake, Aug., 278 

—pulmonary complications of cardiospasm (ab), Arnold S. 
Breakey et al, Aug., 278 
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—pulmonary hemosiderosis (ab), Philip Ellman and Alexander 
Gee, July, 130 

—roentgenologic pulmonary manifestations of 
fever (ab), L. G. Gliicker and J. Munk, Nov., 

roentgenography 

—differential Saomete of miliary lung lesions (ab), L. Wein- 
gartner, Aug., 274 

—interpretation of some radiologic signs of ra pul- 
monary function, Robert P. Barden, Oct., 

—roentgen kymographic differential diagnosis of pulmonary 
and pulmonary hyperemia (ab), P. Thurn, Oct., 


—segmental anatomy (ed), Leo G. Rigler, Aug., 252 
—segmental localization of pulmonary disease on postero- 
anterior roentgenogram, Irving J. Kane, Aug., 
—temporary unilateral occlusion of pulmonary artery. New 
method of determining separate lung function and of radio- 
logic examinations (ab), Eric Carlens et al, Oct., 595 
sequestration. See Lungs, cysts 
surgery. See also Tuberculosis, Pulmonary 
—bronchial rearrangement and bronchiectasis following pul- 
monary resection, Alice Ettinger, Charles Bernstein, and 
Francis M. Woods, Nov 
—function tests in xe Sontaen surgery (ab), G. Birath and C. 
Crafoord, Aug., 274 
—pneumonectomy for severe irradiation damage of lung (ab), 
Martin Bergmann and Evarts A. Graham, Nov., 803 
——— of residual bronchiectasis after incomplete resec- 
tion (ab), George P. Rosemond et al, Oct., 5 
tumors 
—eosinophilic granuloma, Robert W. Lackey, 
Leaver, and Charles J. Farinacci, Oct., 5 
—lipoma of bronchus and lung; 2 unusual cases (ab), Arthur 
S. W. Touroff and Gabriel P. Seley, July, 129 
—roentgen diagnosis of neoplastic disease (ab), L. R. Sante, 
128 
LUPUS ERYTHEMATOSUS 
—pulmonary changes in cases of "ee lupus erythema- 
tosus (ab), Ivan Thorell, Nov., 76: 
LUROS, JOHN T. See KAHN, EDGAR A. 
LUSHBAUGH, CLARENCE C. See OAKES, WILLIAM R. 
——See WIDNER ,» WILLIAM R. 
Origin of the lobus venae cardinalis (azygos lobe) 


LYMPH NODES 
—calcified cervical node masquerading as foreign body (ab), 
E. C. Manning, Sept., 448 
—rupture of bronchial nodes (ab), H. Behrendt, Aug., 280 
—surgical significance of calcified parabronchial and para- 
tracheal lymph glands (ab), Elmer R. Maurer, Nov., 767 
cancer 
—effect of radiation on metastatic pelvic lymph node involve- 
ment in carcinoma of the cervix (ab), Willis E. Brown et 
al, Aug., 306 
—tradiographic identification of lymph node metastases from 
carcinoma of esophagus, James J. McCort, Nov., 
tuberculosis 
—atelectasis of right middle lobe resulting from perforation of 
ye ey lymph nodes into bronchi in adults (ab), 
m G. Cohen, Sept., 452 
LYMPHATIC ‘SYS TEM 
—diffuse pulmonary lymphatic carcinomatosis due to renal 
carcinoma showing cytoplasmic inclusions (ab), Charles 
F. Ross, Aug., 277 
LYMPHEDEMA. See Edema 
MPHOMA. See Tumors, ly = 
LYMPHOSARCOMA. See Sarcoma, 
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Acute fulminating idiopathic ulcerative ‘colitis. Report 
of a case showing unusual roentgenologic and clinical 
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disk. Possible ain mechanisms (ab), Sept., 
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I. Some clinical and laboratory observations. II. Elec- 
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MECHOLYL 
—esophageal sensitivity to Mecholyl in cardiospasm (ab), 
Philip Kramer and Franz J. Ingelfinger, Sept., 456 
MEDIASTINUM 
—true posterior mediastinal goiter (ab), Nathan N. Crohn 
and Mathew W. Kobak, July, 1 
emphysema. See Emphysema 
tumors 
—angiocardiography in differential diagnosis of aneurysms 
of great vessels and mediastinal tumors (ab), C. da Rocha 
Pinto et al, Sept., 454 
—liposarcoma; case with associated lipomas of mediastinum 
and subcutaneous tissues (ab), Clifford F. Storey and 
Kenneth P. Knutson, Aug., 280 
—primary liposarcoma (ab), M. C. Kozonis et al, Aug., 279 
ara (ab), Clifford F. Storey and Harold A. Lyons, 


MEDOVY, H HARRY, and BECKMAN,I.H.: Asphyxial attacks 
in the newborn infant due to congenital occlusion of the 
sterior nares. Report of five cases (ab), Sept., 448 
MEDULLA OBLONGATA 
—the vomiting center: its destruction by radon implanta- 
tion in dog medulla oblongata (ab), S. C. Wang and 
Herbert L. Borison, Aug., 314 
MEETINGS 
See also International Congress of Radiology; Radiological 
Society of North America 
—Cancer Seminar, Penrose Cancer Hospital, July, 116 
oo Conference of Radiologists, Nov., 747 
err on Fundamental Cancer Research, July, 116 
MEIG V. See w. 
ee LOCK, F 
MELANOBLASTOMA. yo Tumors, melanoma 
MELANOMA, See Tumors, melanoma 
MELICK, W. F., YARBROUGH, C. P., and BOLER, T. D.: 
Translumbar serial aortography: new medium and a 
new technique (ab), Aug., 298 
MELORHEOSTOSIS. See Osteosclerosis 
MENDELSORN, ERNEST A.: Complications of gastroin- 
testinal diverticula demonstrated by x-ray (ab), Nov., 
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MENINGES 
subarachnoid hemorrhage occurring in non- 


——See D 
MALVENTI, MAURO: Preliminary woouite in direct visuali 
tion of the spleen (ab), Aug., 
MANALAN, MAURICE M., and WILLIAM Loss of 
a radon seed ina patient. Case report, Oct., 
MANNING, E. C.: node as 
foreign body (ab), Sept. 
ERNESTO aE TMANCIK, MILTON R., 
RRMANN, GE ORGE R.: Extracardiac arterio- 
in the (ab), Sept., 455 
MARCHE, J. See BROUET G 
MARDER, MAXWELL s See ZUCKER GARY 
MARDER, SUMNERN. See KAP N, HENRY Ss. 
MARGOLIS, GEORGE. BLOOR, M. 
MARKS, Jos EPH H. See WILSON, AMES L. 
MARSHAK, RICHARD H., FRIEDMAN, A. I., WOLF, B., and 
Se 4 B. B.: Roentgen findings in ileo-jejunitis (ab), 
Oct., 60) 
MARTIN OTHY. ALAN R. 
MARTIN, FRANCIS. See G RDJIAN ELISHA S. 
MARTIN, JAMES F., and BONT FREDERICK J.: Glycogen 
disease. Report of two cases with cardiomegaly (ab), 


— PRIEDELL, HYMER L.: Partial obstruction of the 
small intestine, with special reference to the obstructing 


MASON W. See KING, E. R. 

MASS SURVEYS. See Heart, diseases; Thorax; Tuberculosis, 
Pulmonar Un mass roentgenologic surveys 

MAST, WILLIA -: Sarcoidosis: Report of a case simulating 
gall bladder disease treated with Aureomycin (ab), July, 


MASTECTOMY. See Breast 
MATHEMATICS 
—mathematics of statistics (ed), R. R. Newell, Dec 
MATSON, DONALD D., and INGRAHAM, FRANC “ey Ries, 
cranial aap of congenital dermal sinuses (ab), 


MATTHEW, 3 D.: Tubal factor in female sterility (ab), Aug., 


MATTSSON, OVE: Causes of drying marks on radiographs 
and their prevention (ab), Sept., 471 
— davies for the side-marking ‘of radiographs (ab), Oct., 


MATZIN R, K. zB. See MOONEY, B. R. 
MAURER” RR.: Surgical significance of calcified para- 
bronchial and paratracheal lymph glands (ab), Nov., 


MAURER, See LICH, ROBER x 
MAXILLARY SINU 
intramasillary hemorrhage (ab), Charles H. 
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MAYNARD AU BRE Bi eL. See SMOLLER, SAUL 
MA YNEORD, W V.: Some problems of radiation protection, 
mn hk Thompson Memorial Lecture (ab), Sept., 


——See SMITHERS, D. W. 
MAYO, HENRY w., Jr.: Dissecting aneurysm simulating 
large bowel obstruction (ab), Aug., 287 


eclamptic (ab), John W. Conley and Carl W. 
Rand, Oct., 
hygroma, and hydroma in infants (ab), 
yordon Kinley et al, Aug., 269 
MENIN GOCELE 
—intrathoracic meningocele (ab), Gerardo Ottani, July, 132 
MENOPAUSE 
— ar and cancer of breast (ab), A. Hochman, 
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MEREDITH, Ww. J.: Radiotherapeutic physics. A symposium. 
ones control in interstitial gamma-ray therapy 


—evaluation of mesenchyma in malignant processes, with 
—} of arteriographic findings (ab), R. Pape 
nd R. Seyss, Aug., 298 
MESENTERY 
— intestinal obstruction, paralytic ileus, mesenteric thrombo- 
sis and kindred lesions (ab), L. R. Sante, Oct., 607 
MESSINGER, H. B. See KING, E. R. 
METABOLIS See Calcium and Calcium Compounds; 
Thyroid; * Tumors, experimental 
MEXICANS 
—roentgenpelvimetric measurements of 3,604 female pelves, 
white, Negro, and Mexican, compared with direct meas- 
urements of Todd anatomic collection (ab), Richard 
Torpin, July, 144 
MEYER, ANDRE, LEMOINE, J. M., and PELTIER, J.: Large 
staphylococcal pulmonary bullae in an infant of five years 
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MEYER, FRANK, and SOLOMON, SAUL: X-ray diffraction 
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FRANCIS See RUSSELL, MARY A. 
MICHELS, ARTHUR G., BROWN, CHARLES H. ., and CRILE, 
GEOR RGE, Jr.: Surgical error of gastroileostomy. Re- 
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and HOERR, STANLEY O.: Spontaneous internal biliary 
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MICRORADIOGRAPHY 
(ab), Arne Engstrém, Sept., 471 
MIDDLEMISS Juvenile rheumatoid arthritis (Still's 
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ALFREDO. See SCHAPIRO, MARK M. 
MILA See CASTELLANOS, A. 
MEDICINE 
—military field x-ray equipment, Harold I. Amory and Scott 


W. Smith, Dec., 87 
MILEKMAN’S SYNDROME. See Bones, diseases 
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tion injury (ab), 
MILLER, E EARL R BIERMAN, HOWARD R. 
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MILLER, EARL R.— 
ee See YERUSHALMY 
WERLING, HENRY B. 
H. See BLOMFIE LD, G. W. 
MILLER, ISIDORE R., and GROSSMAN, SOLOMON: Be- 
— histoplasmosis in siblings. Report of cases, (ab) 


MILLER, WADE N. See RALL, J. 
NDER, W.: Chemical dosimetry (ab), Aug., 310 
chemistry. A symposium. VI. Radiation chem- 

istry of organic halogen compounds (ab), July, 150 

MINNAAR, A. B. deVILLIERS: Congenital 35 of the 
lunate and eriquetral bones in the South African Bantu 
(ab), Dec., 91 

er SKAPINKER, SAMUEL 

a JOSEPH S.: Practical aspects of radioactive 

sotopes in A to medical treatment (ab), July, 154 

MITCHELL, ROGER S.: Artificial pneumothorax: Statistical 
analysis of 557 cases initiated in 1930-1939 and followed 
in 1949. IV. Incidence, mortality, and factors associ- 
oe with complicating tuberculous empyema (ab), July, 


Artificial pneumothorax: Statistical analysis of 557 cases 
initiated in 1930-1939 and followed in 1949. V._ Inci- 
dence, degree, and causative factors of pulmonary con- 
traction or ‘“‘unexpandable lung"’ (ab), July, 128 

Artificial pneumothorax Statistical analysis of 557 cases 
initiated in 1930-1939 and followed in 1949. VI. Re- 
sults in various selected series of cases (ab), July, 128 

MITHOEFER, JAMES: Pseudocyst of the pancreas in child- 
hood (ab), Aug., 288 
MITOSIS. See Cells 
MIXTER, CHARLES G., HERMANSON, LOUIS, and SEGAL, 
D iL. Operative cholangiography. Evaluation 
of 406 cases (ab), Aug., 288 
mOasrus, W.: Roentgen doses during gy necological roentgen 
diagnostic procedures (ab), Dec.,92 
MOIR, J. CHASSAR. See REID, FRANK 
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b), , 626 
MONASH. SAMUEL: Simplified method of ententatiog dos- 
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MONOPHEN. See Gallbladder, 

MOONEY, B. R., and ———— K. E.: Acute gaseous 

cholecystitis (ab), No 

MOORE, FELIX E. See RUTSTEIN, DAVID D. 

WILLIAMSON, CHARLES 

MOORE, GEORGE E. See eo SHELLEY N. 

——See SMITH, GRAFTON 

MOORE, SHERWOOD: syndrome and brain 
tumors. A note (ab), Aug., 

ARCHIE D.: frontalis interna. 

© contrasting cases (ab). Nov., 759 

Moos. “WALTER S., and WEBSTER, EDWARD W.: An 
automatic tissue for use in supervoltage 
rotational thera 

MORELAND, PERRIN B., GAST, “JOSEPH H., and HALPERT, 
BELA: Excretion of P% in the bile of rabbits following 
intravenous administration (ab), Aug., 312 

MORGAGNI'S HERNIA. See Hernia, diaphragmatic 

MORGAGNI'S SYNDROME. See Cranium 

MORGAN, RUSSELL H.: Peptic ulcer in children. Progress 
of medical science (ab), Oct., 605 


——and STURM, RALPH E.: The quantitative electrokymo- 
graph (ab), Sept., 471 

MORLE, FORGAN. Sec ROBERTSON, PHILIP W. 

MORRIS, CHARLES M., and STAUFFER, HERBERT M.: 
Aqueous contrast media in bronchography (ab), Aug., 
2 75 2 

MORRIS, R. W., 5 JACOBS, L. M.: Heart shape and body 
build (ab) 281 

MORRISON, S. b) Aug 2 and FELDMAN, MAURICE: Healing 
of a primary duodenal ulcer with ‘the later development 
of a gastric ulcer (ab), Sept., 456 

MORTENSEN, HENRY: Osteitis pubis (ab), Oct., 614 

MORTON, JOSEPH L. See JAMES, ARTHUR G. 

=oord CAMPBELL. See NT, EDWARD M. 


—control of inoperable oral cancer with massive roentgen 
therapy (ab), George White and William R. Christensen, 
Oct., 621 
treatment of oral cancer by combination of radiotherapy 
and surgery (ab), Harold Wookey et al, Sept., 472 
MULLER, CARSTEN, and POPPE, ERIK: Roentgen therapy 
in chronic leukemia (ab), Oct., 627 
MUNCH, O. See HIRSCH, W. 
MUFSON, MONROE. See PERLMUTTER, MARTIN 
MULLEN, WYLIE H., Jr., ENGEL, WILLIAM j.: 
cumcaval ureter, Oct. 
MULLENIX, R. B. sce PRENTISS, R. J. 
MUNK és See GLUCKER, L. G. 
MUSCL 
See also Dystrophy 
—some factors affecting clearance of Na*‘ from human muscle 
(ab), Lawrence H. Wisham and Rosalyn 5. Yalow, Nov., 
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MYASTHENIA GRAVIS 
—investigation of thymic tumors in myasthenia gravis (ab), 


R. A. Kemp Harper, Nov., 


thymic tumor associated with myasthenia gravis, 

special reference to effects of x-ray therapy (ab), I. G. 
Williams, Nov., 796 

MYCOSIS. See Lungs 

MYELOGRAPHY. See Spinal Cord Roentgenography; Spine, 
interv disks 

MYELOMA ones, marrow 

MYERS. PHILIP. FELDMAN, MAURICE 

MYOCARDIUM. Heart 

DYSTROPHICA. See Dystrophy 

MYXEDEMA. See Thyroid, hypothyroidism 
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—hereditary -——~ onycho-dysplasia (ab), Wolfgang Roecke- 
rath, Dec., 916 
NASOPHARYNX. 
—juvenile nasopharyngeal jai in the female (ab), 
B. Finerman, Oct., 
—lesions in sarcoidosis (ab), Lars-Gunnar Larsson, Oct., 
622 


—lymphoepithelioma (ab), Errol A. Thompson, Aug., 308 
baggy in non-malignant conditions, Sydney 


J. 
NATIONAL” BURE Aw ¢ OF STANDARDS HANDBOOK 51, 
Monitoring Methods and Instruments, Aug., 


NAVICULAR BONE. See Scaphoid Bone, Tarsal 
NAZ, JOHN F., and EDWARDS, WALTON M.: Hypervita- 
minosis - Case report (ab), Dec., 918 
NEAL, WILLIAM B., Jr., DRAGSTEDT, LESTER R., ROG- 
"ERS, GEORGIANA R +, and McKEAGUE, GORDON: 
Effect of destruction of thyroid glands by radioactive 
iodine on pancreatic diabetes in the dog (ab), Dec., 928 
NECK 
——gasometric studies in carotid-internal jugular anastomosis in 
neck: preliminary report on human experiences (ab), 
Elisha S. Gurdjian et al, Sept., 447 
—use of radioactive cobalt in non-resectable head and neck 
cancer (ab), Arthur G. James et al, Oct., 632 
NEGROES 
—congenital fusion of the lunate and triquetral bones in South 
African Bantu (ab), A. B. deVilliers Minnaar, Dec., 
919 
—roentgenpelvimetric measurements of 3,604 female pelves, 
white, Negro, and Mexican, compared with direct meas- 
urements of Todd anatomic collection (ab), Richard 
Torpin, July, 144 
—syphilitic disease of long bones in the _or (ab), Samuel 
Skapinker and deVilliers Minnaar, Oct., 
NELSON, OLE A., and IVERSON, BERTHA: Compression 
belt to improve enous pyelograms july, 147 
NEMETH, MARTHAR. See WE RNER, SIDNE 
NEPHROCALCINOSIS. See Kidne 
eeeves WILFORD B. See BUCKLES, MAURICE G. 


phrenic. See also Tuberculosis, Pulmonary 
—unilateral paralysis of diaphragm in newborn infant due to 
phrenic nerve injury, with and without associated bra- 
chial palsy (ab), Nathan Schifrin, Nov., 779 
roots 
—myelographic diagnosis of sacral perineurial cyst (ab), Z. 
Edin Taheri et al, Nov., 785 
—roent genographic abnormalities in disease of cervical inter- 
vertebral disks; 23 patients with compression of cervical 
a (ab), George Ehni, Sept., 465 
vagus. See Peptic Ulcer 
NER SYSTEM 
—neurologic complications associated with hereditary deform- 
ing chondrodysplasia; review of literature and report on 
2 cases occurring in same family (ab), Alexander Slepian 
and Wallace B. Hamby, Aug., 290 
—urethrocystographic studies of nervous disturbances of 
| mete bladder and urethra; preliminary report (ab), G. 
Giertz and x. L Aug., 294 
> WITTE BORG, M. H., BERMAN, 
C. Z., COHE eh, 5% Irradiation effects of roentgen 
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NEUROBLASTOMA. See Tumors, neuroblastoma 
NEUROHYPOPHYSIS. See Pituitary Body 
ROBERT B. ROSENBAUM, GEORGE R., and 
ANT TER, NOLAND M. «+ Jr.: Traumatic retroperitoneal 
pnt of the duodenum (ab), July, 136 
NEWMAN, CHARLES M. See TENG, PAUL 
NEY, CHARLES: Normal intravenous pyelograms in the 
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— the use of the intravenous method in neurogenic 
bladders (ab), Oct., 618 
NICHOLS, O. See SPA RGO, B. 
ne, A.: Use of lead shot for protection from 
mma radiation (ab), Sept., 480 
NITROGEN MUSTARD 
—-relation of mitotic activity to effects of x-rays and nitrogen 
mustard as indicated by growth of corn seedlings (ab), 
Mary A. Russell and Francis J. Michelini, Aug., 315 
~~use of x-ray and nitrogen mustard to determine the mitotic 
and intermitotic times in normal and malignant rat 
tissues (ab), William R. Widner, et al, Sept., 479 
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NIXON, JAMES W., and PERRY, JOHN F.: Arteriovenous 
fistula of the lung and an associated hemangioma of the 
vertebra. Case report (ab), Nov., 766 
ENSTROM BJORN. See CARLENS, ERIC 

NORMAN KIN C. See JENKINSON, EDWARD L. 

NORMENT. w B.: Diagnostic test for tumors of the uterine 
canal (ab), July, 142 


NOSE 
—asphyxial attacks in newborn infant due to congenital oc- 


clusion of posterior nares; 5 cases (ab), Harry Medovy 
and I. H. Beckman, Sept., 448 
—paradoxical expiratory ballooning of hypopharynx in siblings 
—_ bilateral choanal atresia, Walter M. Whitehouse 
nd John F. Holt, Aug., 216 
NOTTER, GUSTAF: Multiple prostatic and urethral calculi 
resulting from urogenital tuberculosis. Roentgen dif- 
ferential diagnosis of prostatic concretions (ab), Dec., 
921 
NUCLEINS 
—content of, and incorporation of P** into, the nucleic acids 
“ hg spleen, and lymphosarcomatous tissue of man 
Kingsley M. Stevens, Nov., 800 
—effect of whole-body x-radiation on rat intestine and in- 
testinal nucleoprotein (ab), Robert N. Feinstein and 
Carrie L. Butier, Dec., 930 
NUNES, A._ See COELHO, 
——See da ROCHA PINTO, 
NUSHAN, HARRY, MILLER, “BENJAMIN, and READ, WIL- 
AM, A.: Benign lesions of the stomach (ab), July, 133 


OAKES, WILLIAM R., and LUSHBAUGH, CLARENCE C.: 


Course of testicular injury following accidental ne 
to nuclear radiations. Report of a case, Nov., 
OBERHELMAN, HARRY A., og See SMITH, CURTIS. A. 
OBITUARIES 
Allen, M. Lowry, Dec., 
Howes, William july, 117 
Maurice A., Aug., 260 


ler, July 
COHN, H., KROEGER, C. R., and 
MES, A. A.: Intensive x-ray survey for tuberculosis 
n arural county (ab), Oct., 598 
@DEGAARD, HAAKON: Roentgenological picture in chronic, 
non- specific fibrosis of the middle lobe, with special re- 
gard to the value of planigraphy (ab), Nov., 763 
——See POPPE, ERIK 
OESTERREICHER, D.L. See PARKER, JOE M. 
OSTLING, GUSTAF. See JOHANSON, CARL-ERIK 
OGUR, GLORIA L., and KOLARSICK, ALBERT J.: Gastric 
in ‘infancy (ab), Oct., 605 
OLD AG 
- Any surveys of the aged i. Edmund G. Beacham and 
Stanley H. Macht, Nov., 
JOHN K. aun, RICHARD P. 
OLIVA, L. See 
OLLERENSHAW, G. We and ROSE, S. S.: Radiological 
liagnosis of A ary gland disease (ab), Sept., 449 
OLLIER' S DISEASE. See Dyschondroplasia 
O'LOUGHLIN, BERNARD J. See RIGLER, LEO G. 
O'MALLEY, ROBERT D., PARSONS, WILLIAM B., and BALL, 
ROB ER TP.: Intrathoracic goiter: surgical management 
and appearance (ab), Aug.. 280 
OMENTUM. See Her 
OOSTERKAMP, W. J., ro PROPER, J.: Free-air and thimble 
ionization chambers for grenz-ray ‘dosimetry (ab), Nov., 
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OOSTHUIZEN, See FINDLAY, G. H. 
Sauie’ H. See McDONALD, ROBERT 


~—-detailed roentgen anatomy, Lewis E. Etter, Oct., 489 
- — x-ray therapy progressive exophthalmos (ab). 
Arthur ARB Nov., 795 
ORNITZ, ED RD M., Jr. See HENSTELL, HENRY H. 
ORR, I. 'M., a RUSSELL, J. Y. W.: Diverticulosis of the 


“ee ~a clinical entity (ab), Aug., 286 
OSTEITIS 
See also Pubic Bone 


deformans 
~-compression of spinal cord by osteitis deformans (Paget's 
disease). Giant-cell tumor and polyostotic fibrous dys- 
plasia (Albright’s syndrome) of vertebrae; 4 cases (ab), 
Paul Teng et al, Aug., 290 
roentgen appearance of early Paget's disease (ab), William 
B. Seaman, Sept., 460 
skeleton in Paget's disease (ab), Raphael R. Goldenberg, 
Sept., 461 
- we in Paget's disease (ab), Raphael R. Goldenberg, Sept., 


OSTEOARTHRITIS. See Hip 
OSTEOARTHROPATHY 
pachydermoperiostosis: the syndrome of Touraine, Solente 
= Golé (ab), G. H. Findlay and W. J. Oosthuizen, Sept., 
unusual form of osteoarthropathy present bilaterally in 
(ab), James D. Rogers and William H. 
ov., 
OSTEOCHONDRITIS 
localized osteochondritis (Scheuermann’s disease) (ab), 
R.H. V. Hafner, Dec., 918 
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dissecans 

—multiple hereditary epiphyseal anomalies and osteochondro- 
sis dissecans (ab), S. Ribbing, Oct., 612 

—of supratrochlear septum (ab), Charles A. Rowe, July, 141 

healing (ab), Robert E. Van Demark, 


OSTEOCHONDROPATHY 
OSTEOCHONDROSIS. 
OSTEOGENESIS IMPERFECTA. See Bones, fragility 
OSTEOMA. See Tumors, osteoma 
OSTEOMALACIA 
—Milkman’s pseudofracture: a form of osteomalacia (ab), 
a J. Magilligan and Peter J. Dulligan, Jr, Nov. 


OSTEOMYELITIS 
—osteomyelitis in infants Sefowing bone marrow puncture 
(ab), R. Garsche, Oct., 
of (ab), John E. Wear et al, 


No 
OSTEO- ONYCHO- DYSPLASIA. See Bones 
OSTEOPETROSIS. See Osteosclerosis fragilis 
OSTEOPOIKILOSIS. See Osteosclerosis fragilis 
OSTEOSARCOMA. See Sarcoma, osteosarcoma 
OSTEOSCLEROSIS 
—scleroderma and melorheostosis; case (ab), N. M. Thomp- 
son et al, July, 139 
fragilis 
—hereditary, osteopoikilosis observed in 3 generations (ab), 
Vaclav Svab and Vaclav Bek, July, 139 
—osteopetrosis (Albers-Schénberg disease) (ab), Karl Schulte, 
Dec., 915 
—osteopetrosis; case report, autopsy findings, and pathologi- 
pad gee failure of treatment with vitamin A 
onathan Cohen, Sept., 462 
OTTANL. G RARDO: Intrathoracic meningocele (ab), July, 
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OTTOLENGHI,CARLOSE. See VALLS, JOSE 
OVARY 


cancer 

—carcinoma (ab), H. Dabney Kerr and H. B. Elkins, July, 
152 

—carcinoma (ab), Johannes Thoms, Oct., 624 

—carcinoma clinical and pathological evaluation (ab), 
Frank C. Wheelock et al, Aug., 

—radioactive colloidal gold for ee of cancer of female 
reproductive tract (ab), Alfred I. Sherman et al., Nov., 
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irradiation 

and cancer of breast (ab). A. Hochman, 


OVERHOLT, RICHARD H.: Value of exploration in silent lung 
disease (ab), 129 

woobps, FRANCIS M.: Early diagnosis and treat- 

ent of cancer of the lung ( ab), ng 453 

OVERMAN, R. R., DAVIS, A. K., BAS ANNE C., HUDSON, 
VINTON C., and STEVENSON, ELIZABETH ANN: 
Effects of Cortisone and DCA on radiosodium transport 
in normal and adrenalectomized dogs (ab), Sept., 476 

OVERTON, LEWIS M., and GROSSMAN, J. W.: Anatomical 
variations in the articulation between the second and 
third cervical vertebrae (ab), Nov., 7 
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PABST, H. See CRAM 
PACHYDERMOPERIOSTOSIS. "See Osteoarthropathy 
PAGET'S DISEASE. See Osteitis deformans 
PAILLE, J. See DUCUING, J. 
PAIN. See Abdomen 
Lat CARLO. See GARDINI, GIOVANNI F. 
ALEY, P. Y. See BROUET, 6. 
PALMER, A. JEAN. See BLACKET, R. B. 
PALMER, EDDY D.: Saint's triad: hiatus hernia, diverticulo 
sis coli, and eal stones (ab), July, 137 
PALSY. Sce Paralys 
valeae LOUIS T, RUGTIV, GEORGE M., and CROSS, 
NNE THR Giant hypertrophic gastritis its surgi- 
pathologic significance (ab), July, 134 
PANCREA 
See Diabetes 
aberrant pancreas; further cases (ab), Lennart K jellman, 
July, 136 
aberrant pancreatic tissue in gastric antrum; 7 cases, Mi- 
chael Littner and Israel Kirsh, Aug., 201 
cor pulmonale in infancy and early childhood, report on 34 
patients, with special reference to occurrence of pulmonary 
heart disease in cystic fibrosis of pancreas (ab), Stephen 
W. Royce, July, 132 
new method of radiological exploration of pancreas in child 
(ab), G. Sansone et al, Aug., 
pseudocyst of pancreas in childhood (ab), James Mithoefer, 
Aug., 288 
roentgen study of effect of total pancreatectomy on stomach 
and small intestine of the dog, John F. Weigen, Eugene P 
Pendergrass, Isadore S. Ravdin, and Thomas E. Machella, 
July, 92 
value of radiology in pancreatitis (ab), Raymond Sarasin. 
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PAPE, R., and SEYSS, R.: Evaluation of the mesenchyma in 


malignant processes, with consideration of the arterio- 


raphic findings (ab), Aug., 
PAPILLOMA. See Tumors, papilloma 
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See Glomus jugularis 
PARALYSIS 
—unilateral paralysis of diaphragm in newborn infant due to 
phrenic nerve injury, with and without associated bra- 
chial palsy (ab), Nathan Schifrin, Nov., 779 
PARAPLEG 
ossifying fibromyopathies (ab), H. C. Fett and 
J. G. Yost, Aug., 289 
—-spastic paraplegia in late adult life, with degeneration and 
a ong of cervical disks (ab), John D. Spillane and 


Geoffrey T. Lloyd, Aug., 292 
PARATHYROID 
—primary hyperparathyroidism (adenoma) simulating sar- 
(ab), H. W. Salmon and G. G. Meynell, 
Nov., 7 


—-subperiosteal resorption of bone: roentgenologic manifesta- 
= of primary hyperparathyroidism and renal osteo- 
dystrophy (ab), David G. Pugh, Sept., 458 
PARCHET, VICTOR: New type of accident due to use of hydro- 
ee contrast substances in bronchography (ab), Nov., 
7H 
PARE EDWARDS A. RICHARD H., Jr. 
PARKER, JOE M., RUSSO, P. E., and OESTERREICHER, 
: Inv estigation of. S4. of lymphedema of the upper 
ee after radical mastectomy, Oct., 538 
PARKS, RAYMOND E.: Spontaneous pneumourography fol- 
lowing ureterosigmoid transplantation (ab), July, 146 
——and CHASE, WILLIAM Retrocaval ureter. Report 
of two cases diagnosed preoperatively in childhood (ab), 
469 
PARSONNET. VICTOR. See ZELUFF, w. 
PARSONS, CLIFFORD. See ASTLEY, ROY 
PARSONS, WILLIAM B. See O’ MALLEY, ROBERT D. 
PATERSON, yeaa Our research responsibilities (ab), 


PATTON | ELIZABETH A. See COHEN, JACK D. 
PAULSON, E R C.: Neoplasms of the ag pelvis pro- 

ducing the 4 syndrome (ab), Oct., 

PEACOCK, WENDELIL C. og RALL, J 

——See RAWSON, RULON W 

PEARLMAN, CARL K Osteitis pubis following retropubic 
rostatectomy (ab), Dec., 918 

PEASE, ea L. See STROEBEL, CHARLES 

PECANT NC. See GARCIA CAPURRO, FEDERICO 

PELLEGRING: STIEDA DISEASE. See Femur 

PELTIER, J. See MEYER, ANDRE 

PELVIS 


—anatomy of pelvic tear figure (ab), Victor B. Vare, Jr., Nov., 
784 


—cutaneo-osteovesica] fistula; 
pelvis, rupture of bladder, 
Kaufman, Sept., 465 

—different pathways of pelvic exploration by phlebography 
(ab), J. Ducuing et al, Aug., 300 

—neoplasms of bony pelvis producing sciatica syndrome (ab), 
Elmer C. Paulson, Oct., 614 

—partial or complete pelvic exenteration for extensive ir- 
radiation necrosis of pelvic viscera in the female (ab), 
Alexander Brunschwig, Dec., 929 

cancer 

—application of radioactive colloidal gold in treatment of 
pelvic cancer (ab), Alfred I. Sherman et al, Sept., 473 

lymph nodes. See Lymph Nodes 

measurement 

—pelvic shape and its relation to midplane prognosis (ab), 
D. Frank Kaltreider, Nov., 788 

—tadiological pelvimetry and the general practitioner (ab) 

Hawksworth and E. P. Allen, July, 143 

—rtadiological pelvimetry and the specialist re (ab), 

Hawksworth and E. P. Allen, July, 

—roentgen doses during gynecological ees diagnostic 
procedures (ab), W. Mobius, Dec., 920 

—roentgen pelvimetric measurements of 3,604 female pelves, 
white, Negro. and Mexican, compared with direct meas- 
Le ag of Todd anatomic collection (ab), Richard 

Torpin, July, 144 
PEMPHIGUS 

new studies, experimental and clinical (ab), David I. Macht, 

Au 308 

PENCHARZ, R. Sec WEXLER, B. C. 

PENDERGRASS, EUGENE Pre and PHILLIPS, JOHN M.: 
Value of ventriculo- encephalography in planning roent- 
gen therapy J nonin tumors (ab), Sept., 447 

RITTER. V 

—see WEIG JOHN 

PENDERGRASS, OBERT C.: The radiologist in the rural 

clinic, his problems and opportunities, Dec., $41 


=< penis plastica; 


PEPTIC. ‘ULCER 
gastric ulcer: diagnostic studies in 100 cases (ab), James A. 
Hagans and Malcolm C. MeCord, Oct., 605 
——gastric ulcer in preschool child; case (ab) John J. Golds 
berry, Oct 
healing (ab) 
Sept., 456 
healing of primary duodenal ulcer with later development 
of gastric ulcer (ab), Samuel Morrison and Maurice Feld- 
man, Sept., 456 
~~in childhood; 6 cases (ab), James B. Gillespie and Helen E 
Bliss, July, 135 


case following fracture of 
and hip fusion (ab), J. J. 


302 cases (ab), W. Molineus, Oct, 


Maurice Feldman and Tobias Weinberg, 
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—in children. - of medical science (ab), Russell H. 
Morgan, Oct., 

—internal biliary ‘aosets due to peptic ulcer (ab), James M. 
Sullivan and Louis Hamman, Oct., 606 

—roentgenological manifestations of gastroduodenal ulcera- 
tion in the newborn (ab), Leslie L. Lemak, July, 135 

—simple gastric ulcer and carcinoma (ab), B. F. Swynnerton 
and S. C. Truelove, Oct., 

spontaneous gastrojejunostomy; case (in patient with 2 
gastric ulcers) Be William T. Swartz and Leon J. 


Sholiton, Oct., 
PEREIRAS, See’ CASTELLANOS, A 
PEREZ STABLE, E. See CASTELLANOS, A. 
PERICARDIUM 


See also Hernia 

—angiocardiographic confirmation of pericardial effusion (ab), 
Louis Levy, II, et al, Nov., 768 

—chronie cardiac compression (chronic constrictive peri- 
carditis): critical study of 61 operated cases with follow- 
up (ab), J. R. Chambliss et al, Nov., 769 

—chronic constrictive pericarditis. I. Some clinical and 
laboratory observations. II. Electrokymographic stud- 
ies and correlation with roentgenkymography, phono- 
cardiography, and right . pressure curves (ab), 
Victor A. McKusick, Nov., 

—clinical significance of shemsapantanedial cyst (ab), Karl M. 
Lippert et al, Aug., 281 

a — (ab), William Evans and Frederic 


on, Nov 
ETT, HECTOR. See STANBURY, JOHN B. 
PERINEUM. See Fistula 
PERINEURIAL SPACE. See Nerves, roots 
PERIOSTEUM 


—cortical defect due to periosteal desmoids (ab), Paul Kim- 
melstiel and Ira Rapp, Sept., 

—pachydermoperiostosis: syndrome of Touraine, Solente 
— Golé (ab), G. H. Findlay and W. J. Oosthuizen, Sept., 


PERITENDINITIS. See Tendons 

PERLMAN, LAWRE NSTEIN, ARTHUR 

PERLMUTTER MARTIN, WEISENFELD, SHIRLEY, and 
MUFSON, MONROE: Comparison of a single G-M 
tube method and a multitube method 
uptake by the human thyroid (ab), R's] 

——WEISENFELD, SHIRLE SLATE STANLEY, and 

WALLACE, ELEANOR ee with the technical assistance 

of David, Maxima M.: Study of mechanism of the 
inhibition of the thyroid gland induced by ingestion of 
thy (ab), Dec., 928 

PERRY, JOH F. See NIXON, JAMES W. 

PERUSS A, FELICE. Is our technical progress advantageous 

the patient? (ab), Sep 
PESKOE, L LOUIS Y. See RO ERTS, AM. 
PETERSEN, See ANDERSEN PREBEN T. 


PEYTON, WILL MT. See CHOU, SHELLEY N. 
——See H GRAFT ON A. 
PFISTERER WILLIAM H. See JENKINSON, EDWARD L. 


GES. See Fingers and Toes 


ngeal diverticulum causing complete obstruc- 
tion of esophagus (ab), Thomas F. Rose, Nov., 
—paradoxical expiratory ballooning of hypopharynx in sib- 
lings with bilateral choanal atresia, Walter M. White- 
house and John F. Holt, Aug., 216 
—radiation cancer (ab), A. W. G. Goolden, Oct., 633 
t.: Medical problems in radiological 
ense (ab), 
PHILLIPS, JOH NN PENDERGRASS, EUGENE P. 
PHLEBOGRAPHY. o Extremities; Pelvis: Portal Vein, 
Cav ae; 
PHONOCARDIOGRAPHY. See Heart 
See Stomach, cancer; 
Pulmonary, mass roentgenologic 
PICKER FOUNDA ION, radiological research, 
PICKERING, BRYANTI. See ROSE NTHAL, ROBERT L. 
PINDBORG, J. J.: Fibrous <° or fibro-osteoma. Re- 


ort of a case (ab), Au 
KERMAN HERBERT D., REED, 


Tuberculo- 


PIRKEY, EV ER ETT L., 
SEL S eOMITH WILLIAM H., and WHITEMAN, 
GA BRIEL: Clinical studies on the use of controlled 


intragastric pressure for the roentgen diagnosis of lesions 
in and about the fundus of the stomach (ab), Dec., 913 
——TAYLOR, RICHARD C., AURA J., DENMAN, 
FRANK, and KERMAN, HERBERT D.: Roentgen 
demonstration of the deposition of colloidal thorium di- 
oxide (thorotrast) in the gallbladder wall with report of a 
case (ab) fay. 137 
PITUITARY BO 
——diagnosis of carcinoma of pituitary gland (ab), Arthur B. 
King, Sept., 447 
- of radioactive in 


M. Jensen and D. E. Clark, Sept. 
PIZON. “PIE RE. See WEISSENBACH,R R J. 
PLACENTA 


joint discussion of x-rays out + al value in localization 
(ab), Frank Reid et al, Jul 
~—placental calcification in pregnancy study 
(ab), Joseph F. Linsman and Jack I, Chalek, Dec., 920 


tumors. See Uterus 


arity RAPHY. See Body Section Roentgenography 
PLASMA. See Blood, proteins 


ady 
0 


Voi. 59 


IS. See Pneumoconiosis 
PAE HENRY P.: Calcifying tendinitis of the shoulder. 
Critical study of the value of x-ray therapy, Sept., 384 
ee significance of pleuropericardial cyst (ab), Karl M. 
Lippert et al, Aug., 
—development of pulmonary tuberculosis after pleurisy (ab), 
Wernli-Haessig, Oct., 5 598 
—floating of lung in free pleural effusion (ab), Enrico Lat- 
tanzio, Oct., 599 
—localized interlobar pleural effusion in heart failure (ab), 
Daniel J. Feldman, July, 132 
—radioactive isotopes in palliative management of carcino- 
a. ad pleura (ab), Edward M. Kent and Campbell 
628 
PLOUSSARD, CHARLES N.: Brucella infection of bones and 
joints (ab), 782 
PNEUMATOSIS CYSTOIDES. See Intestines 
PNEUMATURIA. See Urine 
PNEUMOABDOMEN. See Pneumography 
PNEUMOARTHROGRAPHY. See Knee 
PNEUMOCONIOSIS 
—asbestosis associated with bronchogenic carcinoma (ab), 
Roger Stoll, et al, Oct., 598 
—heart changes in silicosis (comparison of x- 4 studies of 


silicosis in various dusty occupations) (ab), R. Haubrich, 
Aug., 282 
—platinosis: 5-year study of effects of soluble platinum salts 


on employees in a platinum laboratory and refinery (ab), 
A. Eaton Roberts, Oct., 599 
— silicosis in ball-clay and china-clay industries (ab), R. W. 
Thomas, Nov., 763 
—survey of granite industry in ~ with reference to sili- 
costs (ab), Alex. Mair, Sept., 
—tuberculosis in anthracosilicosis (ab), Peter A. Theodos and 
Burgess Gordon, Dec., 909 
—x-ray diffraction study of sputum i in silicosis (ab), Frank 
Meyer and Saul Solomon, Sept., 
PNEUMOGRAPHY 
—extraperitoneal pneumography, Howard L. Steinbach, 
Richards P. Lyon, Donald R. Smith, and Earl R. Miller, 
Aug., 167 
—extraperitoneal pneumography ; report (ab), 
Howard L. Steinbach et al, Oct., 
—presacral perirenal pneumography (ab), James Blackwood, 
Aug., 294 
—roentgen reticular appearance of perirenal fat tissue in ex- 
traperitoneal pneumoabdomen (retropneumoperitoneum) 
and tomography (ab), Luigi Vespignani, Dec., 921 
2 of quickly absorbable gases in x-ray diagnosis (ab), 
erner Teschendorf, Sept., 470 
PNEUMONEC TOMY. See Lungs 
PNEUMONIA 
—clinical evaluation of x-ray diagnosis in interstitial — 
monia of premature children (ab), R. Garsche, Aug., 
—explanation of “‘primary atypical pneumonia’ 
(ab), Philip W. Robertson and K. D. Forgan Morle, Sept., 
450 
—influenzal pneumonia—recent experiences (ab), B. B. Harri- 
son, July, 127 
—lipoid pneumonia; 2 cases (ab), Herman Weissman, Sept., 
450 


—lung segments and segmental pneumonia (ab), Umberto 
Cocchi, Dec., 907 

—primary atypical pneumonia; analysis of 123 cases; report 
of 1 fatality; 14 cases treated with Aureomycin (ab), 
Sidney Finkel and B. H. Sullivan, Jr., Nov., 762 

—roentgenological and pathological observ ations in antigenic 
pneumonitis: its relationship to the collagen diseases 
(ab), L. R. Sante and J. P. Wyatt, Sept., 449 

— senftenberg pneumonia; case (ab), Arthur Bern- 

ein and Lawrence Perlman, Aug., 276 
PNEUMOPERITONEUM 
See also Pneumography 

—following (ab), Arnold Rogers and F. W. 
Jones, Sep 

—gas cysts pneumoperitoneum (ab), Philip 
Somerville, Oct., 609 

—in poatem (ab), MeL. emore Birdsong and Eugene M. Frame, 
Oct., 

a emphysema occurring with therapeutic pneumo- 
ene: 10 cases (ab), Milton N. Towbin, Aug., 


PNEUMOTHORAX. See Tuberculosis, Pulmonary 
PNEUMOUROGRAPHY. See Urinary Tract 
POLYCYTHEMIA 
—electrolytic resistance of blood clot in polycythemia vera 
before and after radiation and its relationship to clot 
retraction (ab), Henry H. Henstell et al, Aug., 314 
—evaluation of radiophosphorus therapy in ty poly- 
cythemia (ab), Charles F. Stroebel et al, July, 158 
POLYPI. See Tumors, polypi 
POPPE, ERIK, and SDEGAARD, HAAKON: Bronchography 
with water-soluble contrast medium, Dec., 831 
——See MULLER, CARSTEN 
POPPEL, M. H., SORRENTINO, J., and JACOBSON, H. G.: 
diary radiation ‘dosage. Plea for a stand- 
ardized system (ab), Sept., 480 
PORTAL VEIN. 
alien of splenic and portal circulation following 
ligation of splenic vein: experimental phlebographic 
study (ab), L. Campi and S. Abeatici, Nov., 
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—possibilities of hepatic angiography: visualization of portal 
system; aT cm research (ab), S. Abeatici and L. 
Campi, Oct., 

PORTER, DWARD C., and SYCAMORE, LESLIE K.: Ef- 
fect of —— dosage on results in carcinoma of the cer- 
vix, July, 

PORTMANN w Vv. HAYS, ROBERT A., McCULLAGH, E. 

PERRY, and RICHARDS, CHARLES E Experiences 

in the treatment of diseases of the thyroid gland with 
radioactive iodine (ab), July, 156 

——See HAYS, ROBERT A. 

POST, CHARLES F. See ANDREWS, GEORGE C. 

POTASSIUM 

mir KCl and histamine tolerance and adrenal weight in 
x by (ab), Willie W. Smith, Sept., 478 

radioactive. adioactivity 

POTOZKY HENRY. See LIPPERT, KARL M. 

POTTS, WILLIAM L. See BUCKLES, MAURICEG. 

POULSEN, THUE. See ANDERSEN, PREBEN T. 

POWELL, W.N. See SEEDORF, E 

POWERS, L. E., and S.: Errors of diagnosis 
nm mass radio raphy, Jul 

PRATHER, GEORGE C. See ‘SPILLANE, RICHARD J. 

PRATT, PHILIP C. See GORDON » JOS EPH 

PRAY, L. G.: Congenital dislocation of the hip, (ab), Nov. 


PREGNANCY 
See also Fetus; Labor; Placenta; Pelvis 
—giant follicle lymphoma followed by pregnancies: case (ab), 
W. Ronald Frazier, July, 152 
—spontaneous subarachnoid hemorrhage occurring in non- 
eclamptic pregnancy (ab), John W. Conley and Carl W. 
Rand, Oct., 615 
—tuberculous mother: a five-to-twenty year follow-up of 149 
women with 401 full-term pregnancies (ab), Jack D. 
Cohen et al, Dec., 909 
PRENTISS, R. J., and MULLENIX, R. B.: Renal roentgenos- 
copy and roentgenography during surgery (ab). Sept., 


PREUSS, LUTHER E. See SZILAGYI, D. SMERICE 
PRIODAX. roentgenography 
PRITCHARD LTER H. See MacINTYRE, WILLIAM J. 
PROCTOSIC MOIDECTOMY See Sigmoid 
PROPER, J. See OOSTERKAMP, W. J. 
PROPTOSIS. See Exophthalmos 
PROSTATE 
—multiple prostatic and urethral calculi resulting from uro- 
genital tuberculosis roentgen differential diagnosis of 
prostatic concretions (ab), Gustaf Notter, Dec, 921 
—osteitis pubis following retropubic prostatectomy (ab), 
Carl K. Pearlman, Dec., 918 
See Atomic Energy; Radiations; Roentgen 


PROUD, 6. “6. 4 NEIL. See GIBSON, DAVID M. 
—osteitis ( tab), Henry Mortensen, Oct.. 614 
—osteitis and its treatment by roentgen irradiation (ab), T. 
Leucutia, Aug., 309 
—osteitis following retropubic prostatectomy (ab). Carl K. 
Pearlman, Dec.. 918 
PUGH, DAVID G.: Subperiosteal resorption of bone: a roent- 
La 4 manifestation of primary hyperparathyroidism 
and renal osteodystrophy (ab), Sept., 458 
——See WEED, LYLE 
PUGSLEY, H. E., and JANES, R. M.: Arteriovenous aneurysm 
of the lung July, 131 
PULMONARY VAL 
—congenital ia (ab), R. B. Blacket et al, Sept., 455 
PURPURA 
- its radiological diagnosis (ab), W. A. 
Jones and W. eae Connell, Nov., 778 
PUTSCHAR, WALTER G J.: Chondrodystrophia calciticans 
congenita (dysplasia epiphysialis punctata) (ab), Sept., 


464 
PYELOGRAPHY 
See also Hydronephrosis; Kidneys 
—compression belt to improve intravenous pvyelograms (ab), 
Ole A. Nelson and Bertha Iverson, July, 147 
—intravenous pyelography as an aid in classification of car- 
cinoma of cervix, Rieva Rosh and Philip Strax, July, 
107 
—new considerations of failure of elimination of colloidal 
thorium dioxide employed as contrast medium in radiology 
(ab), M. EB. Jorg and J. A. Aguirre, Aug., 304 
—pneumopyelography (ab), J]. Sydney Ritter and William H. 
Shehadi, Oct., 616 
- examination of patients (ab), 
Stieda and J. Korbela?, July, 
PYELONEPHRITIS 
x-ray diagnosis (ab), A. Frei, Oct., 617 
PYLORUS 
See also Stomach, mucosa 
perigastric adhesions and bands involving pyloric antrum: 
a Gnquestie enigma (ab), Edward L. Jenkinson et al, Dec., 


Q 
Q FEVER 


festations of puceasiand 


fever (ab), L and Munk, Nov., 76: 
LD 


QUIMBY, EDITH See SPEERT, HARO 


52 

H. 

‘a- 

on 

2 

J. 

»), 

ri- 

w- 

nd 

d- 

10- 

»), 

M. 

ric 

ite 

t., 

nd 

M 

is 

nd 

ce 

he 

of 

L. 

uc- 

ib- 

te- 

cal 

in, 

lo- 

Re- 

\N, 

led 

ons 

\N, 

zen 

di- 

fa 

B. 

ysis 


956 INDEX December 1952 


RABKIN, JEROME, and JAVETT, S. N.: Congenital toxo- 
plasmosis. Report of a Ta and a brief summary of the 
literature (ab), Nov., 758 

RACK, FRANK J., and EIBEN, ROBERT M.: Calcification 
of the adrenal gland in infants and children. Differen- 
tial diagnosis and report of a case (ab) am 469 

RADER, BERTHA. See SMITH, WARREN W 


HATION Energy; Radioactivity; Radium; Radon; 
Rays 

—course of testicular injury following accidental exposure to 
nuclear radiations; case, William R. Oakes and Clarence 
C. Lushbaugh, Nov., 737 

—maximum permissible exposure to radiation (ab), Larkin 
Kerwin, Aug., 316 

—National Bureau of Standards Handbook 51, Radiological 
Monitoring Methods and Instruments, Aug., 255 

—radiation chemistry: a symposium. I. Radiation chem- 
istry in relation to radiobiology (ab), C. B. Allsopp, July, 
150 

—radiation chemistry: a symposium. II. Elementary proc- 
esses in radiation chemistry of water ng implications for 
radiobiology (ab), Milton Burton, July, 150 

—radiation chemistry: a symposium. i. Hydrogen per- 
oxide formation in water a to ionizing radiations 
(ab), P. Bonét-Maury, July, 

—radiation chemistry: a sy lal IV. Review of evi- 
dence for production of free radicals in — consequent 
on + of ionizing radiations (ab), F. S. Dainton, 
July, 

~calielinn chemistry: a symposium. V. Some aspects of 
biochemical effects of ionizing radiations (ab), W. 
Dale, July, 15 

—radiation chemistry: asymposium. VI. Radiation chem- 
istry of organic halogen compounds (ab), W. Minder, 
July, 150 

effects 

—effects on white mouse of single whole-body exposure to 
190 mev deuterons (ab), Paul D. Rosahn et al, Oct., 635 

injurious effects 

—clinical and pathological radiation cata- 
ract (ab), David G. Cogan et al, Oct., 

—gastrointestinal complications of for carcinoma of 
uterine cervix (ab), Edwin F. Aune and Benjamin V. 
White, Sept., 474 

—partial or complete pelvic exenteration for extensive irradia- 
tion necrosis of pelvic viscera in the female (ab), Alex- 
ander Brunschwig, Dec., 929 

—physiological and chemical changes (ab), Frederic T. Jung 
Sept., 477 

—radiation effects on bone, (ed) Harold W. Jacox, Nov., 744 

—tradiological health training program (announcement of 
courses), Sept., 425 

protection against 

—personal diary of radiation dosage: plea for standardized 
system (ab), M. H. Poppel et al, Sept., 480 

—radiological safety course, Oct., 583 

—~some problems of radiation protection (ab), W. V. Mayneord, 
Sept., 479 

—use of lead shot for protection from gamma radiation (ab), 
A. Nightingale, Sept., 480 

RADIOACTIVITY 
See also Atomic Energy; Radiations; Radium; Radon; 
Thorium; etc 

—chemical dosimetry (ab), W. Minder, Aug., 310 

—diagnostic studies with radioactive isotope tracers, K. E. 
Corrigan and H. S. Hayden, July 

—evaluation of radioactive isotopes as an adjunct to surgical 
diagnosis and therapy (ab), Murray M. Copeland, Sept., 
474 


—fixation of radioactive digitoxin by isolated hearts (ab), A. 
Sjoerdsma and C. S. Fischer, July, 159 

—isotope research and clinical radiology (ab), B. V. A. Low- 
Beer, July, 153 

—measurement and handling of radioactive materials for 
therapeutic use (ab), W. K. Sinclair, Oct., 633 

—method of determining relative dosage of biological samples 
(ab), Gustave Joyet, Oct., 620 

—Oak Ridge Institute of Nuclear Studies, Aug., 255 

—practical aspects of radioactive isotopes in relation to medi 
cal treatment (ab), Joseph S. Mitchell, July, 154 

protection against x-ray and beta radiation Lead glass 
fabric (ab), Vincent W. Archer et al, Nov., 803 

—radioactive isotopes in localization of intracranial lesions 
survey of various types of isotopes and “tagged com 
pounds” useful in diagnosis and localization of intra- 
cranial lesions with special reference to use of radioactive 
iodine-tagged human serum albumin (ab), Shelley N 
Chou et al, Sept., 474 

~radioautography in cancer (ab), Patrick J. Fitzgerald, Nov.. 
790 


radivisotope courses, Nov., 747 

radioisotope hazards and protection in a hospital (ab), 
Marshall Brucer, Nov., 802 

‘synergistic lethal action of certain radioisotopes in rats 
Paul R. Salerno, H. L. Friedell, James H. Christie, and 
Marvin Berg, Oct., 564 

theoretical aspects of isotopes in relation to medicine (ab). 
A. Wormall, July, 154 


—vU. Atomic Energy Commission isotope distribution pro- 
Aug., 255 

—uses of nuclear disintegration in diagnosis and treatment of 
brain tumor (ab), William H. Sweet, Dec., 906 

radioactive hydrogen (tritium) 

—observations with radioactive hydrogen (H‘) in experimental 
—e (ab), Max W. Biggs and David Kritchev- 
sky, July, 

radiocalcium 

—metabolism of calcium in normal, rachitic and vitamin D- 
treated rats as evidenced by radiocalcium Ca studies 
(ab), Elizabeth Underwood et al, Aug., 313 

radiocarbon 

—albumin and globulin circulation in experimental ascites: 
relative rates of interchange between plasma and ascitic 
fluid studied with C'*-labeled proteins (ab), F. W. McKee 
et al, Dec., 929 

—distribution of radioactivity in mice following administra- 
tion of 3,4-benzpyrene-5-C and 1,2,5,6-dibenzanthracene- 
9,10-C™ (ab), oo Heidelberger and S. Marguerite 
Weiss, Sept., 

—tracer studies - metabolism of Gardner lymphosarcoma. 
Conversion of lactate-2-C™ to alanine, glutamate, and 
aspartate by tumor and spleen cells (ab), Saul Kit and 
David M. Greenberg, Sept., 477 

radiocobalt 

—carcinoma of cervix: treatment with radioactive cobalt®. 
Use of ring applicators (ab), J. Wakley, Oct., 

—design and construction of a multicurie aie unit; 
preliminary report, Leonard G. Grimmett, Herbert D. 
Kerman, Marshall ee Gilbert H. Fletcher, and Jas- 
per E. Richardson, July, 

—treatment of uterine eh ‘with radioactive cobalt (Co®) 
(ab), Carl-Erik Johanson et al, Sept., 

—use in non-resectable head and neck cancer (ab), Arthur G. 
James et al, Oct., 632 

radiofiuorescein 

—diagnosis and localization of organic lesions of central ner- 

vous system using radioactive Sieheseereesemn, Loyal 
Davis and Stanton L. Goldstein, Oct., 514 

—selective absorption of ‘radiophosphorus, yi fluorescein 
and Atebrin in tumor diagnosis (ab), H. Cramer et al, 
Nov., 800 

radiogallium 

—study of use of radioactive gallium in medicine (ab), Freder- 
ick R. Lang, Nov., 801 

—use of gallium’? in clinical tracer studies; preliminary re- 
port, E. R. King, M. W. Mason, H. B. Messinger, and 
H. C. Dudley, Dec., 844 

radiogold 

—application of radioactive colloidal gold in treatment of 
pelvic cancer (ab), Alfred I. Sherman et al, Sept., 473 

—colloidal gold for treatment of cancer of female reproductive 
tract (ab), Alfred I. Sherman et al, Nov., 801 

—hematology of dog following intravenous administration of 
colloidal gold (ab), Brownell Wheeler et al, Aug., 313 

—localization of radioactivity of colloidal gold'*; preliminary 
report (ab), Harold F. Berg, Sept., 476 

—radioactive isotopes in palliative management of carcino- 
matosis of pleura (ab), Edward M. Kent and Campbell 
Moses, Oct., 628 

—uses of radioactive gold colloid in therapy and 9 y of 
neoplastic disease (ab), William N. Harsha, July, 1 

radioiodine. See also Thyroid 

—determination of cardiac output by continuous recording 
system utilizing iodinated human serum albumin. Ani- 
mal studies (ab), William J. MacIntyre et al, Sept., 475 

—estimates on concentration of radioiodine in sewage and 
sludge from hospital wastes (ab), C. C. Ruchhoft and 
Sergei Feitelberg, Nov., 

—<instrumentation for I'*! use in medical studies (ab), Bene- 
dict Cassen et al, July, 155 

—I'*\4abeled serum albumin: its use in study of cardiac 
output and peripheral vascular flow, William J. Mac- 
Intyre, John D. Storaasli, Harvey Krieger, Walter H. 
Pritchard, and Hymer L. Friedell, Dec., 849 

—metabolism of I'*! in patients with cardiac disease (ab), F 
Ross Birkhill et al, Nov., 799 

—pathological effects and radioautographic localization of I 
in humans: postmortem study in 9 patients (ab), John 
T. Godwin et al, Aug., 311 

—radioactive isotopes in palliative management of carcino- 
matosis of pleura (ab), Edward M. Kent and Campbell 
Moses, Oct., 628 

— saphenous circulation time test with a radioactive tracer 
(ab), Harry T. Zankel and Richard Clark, Dec., 929 

radio-iodotyrosine. See Thyroid 

radiophosphorus. See also Leukemia 

—eontent of, and incorporation of P*? into, the nucleic acids 
of liver, spleen, and lymphosarcomatous tissue of man 
(ab), Kingsley M. Stevens, Nov., 800 

estimation of dosage for intravenously administered P*: 
calculation based on two compartment distribution of the 
isotope (ab), Bertram V. A. Low-Beer et al, Nov., 799 

-evaluation of radioactive mapping technic in surgery of 
brain tumors (ab), Bertram Selverstone and James 
White, Aug., 316 

—evaluation of radiophosphorus therapy in piney poly- 
eythemia (ab), Charles F. Stroebel et al, July, 1 

excretion of P* in bile of rabbits following intravenous 

administration (ab), Ferrin B. Moreland et al, Aug., 
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IOACTIVITY, radiophosphorus—cont. 
eee absorption of radiophosphorus, sodium fluorescein 
and Atebrin in tumor diagnosis (ab), H. Cramer et al, 


Nov., 
—some autoradiographic studies of y= oa distribution 
of radioactive phosphorus in tissues (ab), L. F. Lamerton 


and E. B. Harriss, Sept., 476 

—studies on blood-brain barrier (ab), Louis Bakay, Oct., 632 

radiopotassium 

—evaluation of radioactive mapping technic in surgery of 
brain tumors (eb), Bertram Selverstone and James C. 
Aug., 310 

adiosodium 

—elleste of cortisone and DCA on radiosodium transport in 
normal and adrenalectomized dogs (ab), R. R. Overman 
et al, Sept., 476 

—jntravascular distribution of Na* injected intravenously in 
man (ab), Louis Bakay et al, Oct., 632 

—some factors affecting clearance of Na*! from human muscle 
(ab), Lawrence H. Wisham and Rosalyn S. Yalow, Nov., 


801 
RADIOAUTOGRAPHY. See Radioactivity 
RADIOBIOLOGY. See Radiations 
RADIOISOTOPES. See Radioactivity 
RADIOLOGICAL SOCIETIES 
American Roentgen Ray iety, Aug., 254; Dec., 895 
Arizona Radiological Society, July, 115 
Atlanta Radiological Society, July, 115 
Chicago Roentgen Society, July, 115 
Eastern Conference of -» 747 
Georgia Radiological Society, wy 15 
Indiana Roentgen Society, July, 
Kansas Radiological Societies, * aa 895 
Minnesota Radiological Society, Dec , 895 
New England Roentgen Ray Society, July, 115 
New York Roentgen Society, Sept., 
North Dakota Radiological Society, Sept. , 425 
Northeastern New York Radiological Society, Dec., 895 
Ohio State Radiological Society, Nov., 747 
Oklahoma State Radiological i, July, 115 
Oregon Radiological Society, Nov., 747 
Pacific Roentgen Society, July, 113 
Philadelphia Roentgen ‘ay Society, july, 115 
Pittsburgh Roentgen Society, Aug.. 
Radiological Section, Baltimore They ‘Medical Society, Oct., 
582 


Radiological Society of Greater Cincinnati, Bh uly, 115 

Radiological Society of New Jersey, Nov., 

Rocky Mountain Radiological Society, 

San Antonio-Military Radiological Society, July, 116 

secretaries and meeting dates, agg 119; Aug., 261; Sept., 438; 
Oct., 586; Nov., 749; Dec 

Cotte on Radiology, Californie ‘Ml Medical Association, July, 

115 


Section on Radiology, Connecticut State Medical Society, Oct., 
582 


South Carolina Radiological Society, Oct., 582 

Tennessee Radiological Society, July, 115 

Utah State Radiological Society, July, 116 

Washington State Radiological Society, Nov., 747 
RADIOLOGICAL SOCIETY § OF NORTH AMERICA 

—change in by-laws, Oct., 582 

a to Annual Meeting (ed), Joseph C. Bell, Sept., 


—preliminary program for 38th Annual Meeting, o.. 579 

refresher courses, 38th annual meeting, Sept., 
RADIOLOGY AND RADIOLOGISTS 
~general practice of radiology (ab), Joshua C. Dickinson, 

Sept., 445 

—is our technical progress advantageous to the patient. (ab), 
Felice Perussia, Sept., ) 

— isotope research and clinical radiology (ab), B. V. A. Low- 
Beer, July, 153 

- a ae responsibilities (ab), Ralston Paterson, Sept., 


~radiological research, Nov., 746 
| radiologist and epigastric pain (ab), A. E. Broome, Nov., 
72 


the radiologist in the rural tumor clinic, his problems and 
opportunities, Robert C. Pendergrass, Dec., 841 
—x- = department in civilian catastrophes (ab), Edward F. 
Klein and Benjamin Copleman, Dec., 924 
RADIOTHERAPY 
See also Cancer; Radium; Roentgen Therapy; under dis- 
modern trends (ab), A. G. S. Cooper, Oct., 620 
RADIUM 
See also Radiations; Radon; Uterus, cancer; etc. 
~—radiotherapeutic physics: a symposium. IV. Some de- 
velopments of of teleradium therapy (ab), 
C. W. Wilson, July, 
radiotherapeutic + asymposium. V. Dosage con- 
trol in interstitial gamma-ray therapy (ab), W. J. Mere- 
dith, July, 149 
injurious effects 
review of complications from radium treatment for car- 
?_—— of cervix “— (ab), M. D. Bonebrake and Alfred 
Sherman, Nov., 
RADIUS 
evaluation of healed Colles’ fractures (ab), John J. Gart- 
land, Jr., and Charles W. Werley, Sept., 


—fractures of radius and ulna (ab), E. Mervyn Evans, Oct., 
615 


RADON 
--loss of radon seed in patient; case, Maurice M. Manalan 
and William J. Little, Oct., 525 
—method of obtaining reproducible breath radon samples 
(ab), John H. Harley et al, Aug., 315 
—vomiting center: its destruction by radon implantation in 
dog medulla peo (ab), S. C. Wang and Herbert 
Borison, Aug ter 
RALL, J. E., MILL * WADE N., FOSTER, CHARLES G., 
PEACOCK, WENDELL C., and RAWSON, RULON W.: 
Use of Thiouracil in the treatment of metastatic car- 
cinoma of the thyroid with radioiodine (ab), Oct., 630 
——See RAWSON, R N 
RAMACHANDRAN, G. N.: New method of obtaining focused 
images with x. rays (ab), Dec., 925 
RAMIOUL, HENRI: Considerations on roentgen therapy of 
vertebral (ab), Aug., 309 
RAMSEY,G.H. See W Jr. 
RAND, CARL W. See CONL sSlty 
RAPP, IRA. Sec KIMMELSTIEL. PAUL 
RAPPAPORT, A. M.: Hepatic venography (ab), July, 148 
RAVDIN, ISADORE S. See WEIGEN, JOHN F. 
RAWSON, RULON W., RALL, J. E., AND PEACOCK, WEND. 
ELL: Limitations and indications in the treatment of 
cancer of the thyroid with radioactive iodine (ab), Aug, 


311 
——See GODWIN, JOHN T. 
——See RALL, J. E. 
RAY, BRONSON S., and DUNBAR, HOWARD S.: Throm- 
bosis of the dural We 4 sinuses as a cause of “pseudo- 
tumor cerebri’’ (ab), 271 
READ, WILLIAM A. See NU: HAN, HARRY 
REAGAN, GRADY W., Jr., and CARROLL, GRAYSON: 
Arteriography as ‘observed in 80 patients at St. Louis 
City Hospital (ab), Aug , 297 
REAL, ORTE: Concerning acieney of deforming 
arthrosis of the knee (ab), Aug., 310 
RECTUM 
—medial deviation of ureters complicating carcinoma of 
rectum and sigmoid, and proctosigmoidectomy (ab) 
Richard J. Spillane et al, Aug., 294 
REDISH, JULES. See KLEINFELD, MORRIS 
REED, CLIFTON. See CASSEN, BENEDICT 
REED,EDSELS. See PIRKEY, EVERETT L 
REESE, ALGERNON B. See COGAN, DAVID G. 
REEVES, ROBERT J. See ALLEN, A. LANHAM 
REID, FRANK, DAVIDSON, SAMUEL, MOIR, J. CHASSAR, 
BROWNE, J.C. McCLURE: Joint discussion on x-rays and 
their value in the localization of the placenta (ab), July. 
145 
REID, R.G. See DAVIES, HUGH 
REID, T.R. See LORENZ, EGON 
REIDY, JOHN A. See KLEIN, ARMIN 
REITMAN, PAUL H Radiation therapy of malignant mel- 
anoma (ab), Dec., 925 
RENFER, H. R.: Thrombophlebitis of the vena cava, innom- 
inate vein, and the left subclavian vein as complication 
of an esophageal diverticulum (ab), July, 148 
RENNER, W.: Study of 68 patients with seminoma with 
and without metastasis after partial x-ray castration (ab), 
Oct., 626 
RESEARCH 
—tlinical observations and research (ed), Oct.. 578 
—our research responsibilities (ab), Ralston Paterson, Sept., 
445 
—radiological research, Nov., 746 
RESPIRATORY TRACT. See Bronchi; Lungs; ete 
See Sarcoma, reticulosarcoma 


a and surgical treatment of retinoblastoma (ab), 
»bert E. Fricke et al, July, 150 
RETINOBLASTOM A. See Retina 
RHEUMA 
See _ Secapula 
—serial roentgen vasography of periarticular vessel systems in 
= arthritic rheumatism (ab), A. Leb., Aug., 303 
RIBBI S: Multiple hereditary epiphyseal anomalies and 
dissecans (ab), Oct., 612 
RIBS 


eosinophilic granuloma (ab), Sandy B an _— , 786 
RICHARDS, CHARLESE. See PORTMANN. U.V 
RICHARDSON, JASPER E_ See GRIMMETT. LEONARD G. 
RICHES, E. W., GRIFFITHS, I. H., and THACKRAY, A. C.: 

New growths of the kidney and ureter (ab), Oct., 616 
RICKETS 
—metabolism of calcium in normal, rachitic, and vitamin D 
Oe rats as evidenced by = a Ca® studies 
ab), Elizabeth Underwood et al, 3 
RIEMENSCHNEIDER, PAULA. See BCKRER. ARTHUR 
——See TAHERI, Z EDIN 
RIGDON, R. H., RUDE, J. C., and BIERI, J. G.: Effect of 
Specrwtaginasis A and hypovitaminosis A on the 
keleton duck (ab), Aug., 293 


RIGGS, DOUGLASS. See STANBURY, JOHN B. 
RIGLER, LEO o O’LOUGHLIN, BERNARD J., and TUCKER, 
ric CHARD 'C.: Significance of unilateral enlargement of 


the hilus shadow in the early diagnosis of carcinoma of the 


lung, Nov., 683 
RILEY, HARRIS D., Jr. See KINLEY, GORDON 
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RIPSTEIN, CHARLES B., and DEGENSHEIN, GEORGE A.: 


associated with anomalous pulmonary artery 


RITTER, SYDNEY, and WILLIAM H.: Pneumo- 
yelography (ab), Oct., 6 

RITTER, U.: Dangers and A of modinesephy in herniation 
of "the intervertebral disks (ab), » 

RITTER, W., WARREN, S. ‘REID, and PENDER- 
Ghass UGENt : Roentgen doses during diagnostic 

RITVO, THOMAS P., and ZAMCHECK, 
N: Early roentgen diagnosis in acute bleeding 
from = upper gastrointestinal tract. II. Roentgen 
pects (ab), Oct., 604 

ROACH, "GEORGE. See EQUEN, MURDOCK 

ROA = F., SLOAN, ROBERT D., and MORGAN, 
“Buds SSELL H.: Dectection of gastric carcinoma by photo- 
methods. Part III. Findings (ab), 


ROBBINS, LAURENCE L., and LAND, EDWIN H.: Ap- 
ae of the Land ‘method of film processing in roent- 
enology. Preliminary report (ab), Oct., 619 
ROBERTS. A. EATON: Piatinosis. Five-year study of the 
effects of soluble platinum salts = ey ees in a plati- 
laboratory and refinery (ab), 599 
ROBERTS, DOUGLAS J., and HUTCHISON, J. ELDER: 
Symptomless pulmonary arteriovenous aneurysms or 
as (ab), Oct., 603 
ROBERTS, DOUGLAS wits Jr. DOTTER, CHARLES T., and 
TEINBERG, ISRAEL: Superior vena cava and innomi- 
bate veins: angiocardiographic study (ab), Aug., 301 
ROBERTS, J.L. See HUFFORD,C.E 
ROBERTS: SAVA M., PESKOE, LOUIS Y., and FADER, 
DAVID E.: Adenoma of the jejunum. Case report, Sept., 


ROBERTSON, JARRATT P., and HEADSTREAM, JAMES W.: 
Use of the cystogram and urethrogram in the diagnosis 
=x management of rupture of the urethra and bladder 

Sept.. 468 

ROBERTSON. PHILIP W., and MORLE, K. D. FORGAN: 
explanation the “primary atypical pneumonia” 

ynudrome (ab), Sep 

ROBERTSON, ROSS, om jaMES, E. STSWART: Congenital 
lobar emphysema ab), Oct., 596 

ROBINSON, WILLIAM H. See STARK, JESSE D. 

da ROCHA PINTO, C., NUNES, AMERICO, and da FONSECA, 
| a MARTINS: Angiocardiography in the differential 
diagnosis of aneurysms of the great vessels and medi- 
astinal ab), Sept., 454 

——See COELHO, E 

RODGERS, C. L., DONOHUE, w.L., aoe SNELLING, C. E.: 
Leukemia in children ( ab) Nov., 

WOLFGANG: Hereditary osteo-onycho- 

dysplasia (ab), Dec., 916 
ROENTGEN RAYS 
See also i Body Section Roentgenography; Cine- 
radiography; Kymography; Microradiography; Radia- 
tions; Roentgen Therapy 
—beryllium-window tube outputs: further considerations 
regarding use of constant and pulsating tension (ab), W. 
Alan Jennings, Dec., 925 
—new method of obtaining focused images with x-rays (ab), 
G. N. Ramachandran, Dec., 925 
apparatus. See also Roentgen Therapy 
—for direct cineroentgenography (ab), Ake S. Gidlund, Sept., 


471 
—military field x-ray equipment, Harold I. Amory and Scott 
W. Smith, Dec., 879 
—tonometer, an auxiliary device for the tomograph (ab), W. 
Rubia, Nov., 789 
diagnosis. See also Roentgen Rays, injurious effects; under 
diseases and organs 
—magnification of radiographic images in clinical roentgenol- 
ogy and its present-day limit, Arturo Gilardoni and 
Gerhart S. Schwarz, Dec., 866 
—tadiographic enlargements in diagnostic radiology (ab), 
D. E. Fletcher and K. A. Rowley, Oct., 619 
—roentgenography at 200 kv. (ab), K Lindblom July, 149 
uses of quickly absorbable gases in x-ray diagnosis (ab), 
Werner Teschendorf, Sept., 470 
effects. See also Roentgen Kays, injurious effects 
~—adrenal ascorbic acid in male and female rats after total- 
body x-ray irradiation (ab), B.C. Wexler et al, Dec, 930 
—adrenal cortical function and radiation-induced 
tumors of mice (ab), Henry 5S. Kaplan et al, Aug., 315 
bacteriologic studies of x-radiated dog (ab), F ‘Furth et 
al, Nov., 804 
efiect of Aureomycin and Terramycin on x-radiated rat 
ab), FP. W. Purth et al, Nov., #04 
efiect of Aureumycin on radiation syndrome in dogs (ab), FP. 
W. Furth et al, Nov., 803 
effect of whole body x-irradiation on serum iron concentra- 
tion of rats (ab), Alfred Chanutin and Stephan Ludewig, 
Aug., 315 
effects of irradiation on embryonic development. I. X- 
rays on the 10th day of gestation in the rat (ab), James G. 
Wilson end John W. Karr, Oct., 624 
hematologic changes in rats protected by cysteine against 
total body x-irradiation (ab), Kobert L. Rosenthal et al, 
Aug., 314 
histologic effects of long-continued whole-body gamma- 
iwradiation of mice (ab), B. Spargo et al, Oct., 645 


December 1952 


—inhibition by testosterone of radiation-induced lymphoid 
tumor dev elopment i in intact and castrate adult = mice 
(ab), Henry S. Kaplan and Mary B. Brown, Aug., 315 

—inhibition of lymphoid tumor development by shielding and 
partial body irradiation of mice; further observ ations 
(ab), Henry S. Kaplan and Mary B. Brown, Sept., 478 

—modification of irradiation injury in mice and guinea- Pigs 
by bone marrow injections (ab), Egon Lorenz et al, July, 


160 

—of whole-body radiation on rat intestine and intestinal 
nucleoprotein er). Robert N. Feinstein and Carrie L, 
Butler, Dec., 930 

—on pone mata wl acid and on size of grasshopper em- 
bryonic nuclei (ab), Nyra J. Harrington and Robert W, 
Koza, Sept., 479 

—relation of mitotic activity to effects of x-rays and nitrogen 

mustard as indicated by growth of corn er (ab), 
Mary A. Russell and Francis J. Michelini, Aug., 

—relationship of radiation dose to lethality among omenbad 
animals exposed to roentgen rays (ab), S. J. Kimeldorf 
and D. C. Jones, Oct., 634 

—roentgen hemolysis, a contribution to the biological effects 
of ionizing radiation (ab), Bruno Lindemann, Oct., 633 

—survival of adrenalectomized rats with and without. replace- 
ment therapy following x-irradiation (ab), Abraham 
Edelmann, Sept., 478 

—synergistic action of cortisone and total-body irradiation 
in mice, John H. Wentworth and John A. Billows, Oct., 
559 

—30-day LD-50 of two radiations of different ion aang 
(ab), Joanne W. Hollcroft and Egon Lorenz, Oct., 

—use of x-ray and nitrogen mustard to determine — ae 
and intermitotic times in normal and malignant rat 
tissues (ab), William R. Widner et al, Sept., 479 

films. See Roentgenograms 

fluoroscopy. See also Cineradiography 

—electronic amplification of roentgenoscopic image: present 
status of Moon’s scanning tube method (ab), Paul 
C. Hodges and Lester S. Skaggs, Oct., 619 

injurious effects. See also Radiations, injurious effects; 
Roentgen Rays, effects; Roentgen Rays, protection 
against 

—danger of exposure to x-rays by “‘blind-nailing” technic (ab), 
Charles A. Rowe, Sept., 477 

—experimental studies. See Roentgen Rays, effects 

—extraskeletal osteogenic sarcoma arising in irradiated tissue 
(ab), Oscar Auerbach et al, Aug., 313 

—irradiation effects of roentgen therapy on growing spine, E. 

D. Neuhauser, M. H. Wittenborg, C. Z. Berman, and 
and J. Cohen, Nov., 637 

—osteogenic sarcoma following prophylactic roentgen therapy; 
case (ab), Sophie Spitz and Norman L. Higinbotham, 
Aug., 313 

—pneumonectomy for severe irradiation damage cf lung (ab), 
Martin Bergmann and Evarts A. Graham, Nov., 803 

ar ae cancer of pharynx (ab), A. W. G. Goolden, Oct., 
63: 


—radiation effect on unborn embryo immediately after con- 
ception (ab), Maxwell Roland and Arthur Weinberg, 
Sept., 4 

—radiation hazards to embryo from diagnostic studies (letter 
to editor), George W. Henry, Aug., 256. Reply, Liane B. 
Russell and W. L. Russell, Dec., 895 

—radiation sickness: a clinical investigation (ab), Frank Ellis 
and Basil A. Stoll, Nov., 802 

—roentgen doses during diagnostic procedures, Vern W. 
Ritter, S. Reid Warren, Jr., and Eugene P. Pendergrass, 
Aug., 238 

—-roentgen doses during foentgen diagnostic 
procedures (ab), W. Mobius, Dec., 

—role of infection in radiation injury (ab), C. Phillip Miller 
et al, July, 159 

physics. See Roentgen Therapy 

protection against 

—protection against x-ray and beta radiation. Lead glass 
fabric (ab), Vincent W. Archer et al, Nov., 803 

—simple radio-opaque screen for angiography (ab), Gordon L. 
Smiley, Nov., 789 

technic 

is our technical progress advantageous to the patient? (ab), 
Felice Perussia, Sept., 

——systematic method with new standards to determine correct 

7% of radiographical exposures (ab), A. Bierman, 


ROENTCEN THERAPY 

See also Cancer; Roentgen Rays, effects; Roentgen Rays, 
injurious effects; under organs and regions 

automatic tissue dose computer for use in supervoltage rota- 
tional therapy, Walter S$. Moos and Edward W. Webster, 
Nov., 729 

bismuth putty in x-ray shielding: efficiency of material 
and advances in tec hnie (ab), J. Walter Wilson and Ralph 
Luikart, If, Oct., 

chemical dosimetry (ab), W. Minder, Aug., 310 

-directed beam therapy: a getationsl therapy chair (ab), 
Bertram V. A. Low-Beer, Nov., 79 

experience with grid therapy, William v. Tenzel, Sept., 399 

free-air and thimble ionization chambers for grenz-ray 
dosimetry (ab), W. J. Oosterkamp and J. Proper, Nov., 
797 

frequency or wavelength in yooutass energy distribution 
diagrams (ab), Bo Lindell, Nov., 7 
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ROENTGEN THERAPY — cont. 
-grid ionization chamber of special design for measurement 
of soft radiations (ab), A. Somerwil, Nov., 
—jn some non-malignant conditions, Sydney 7 Hawley, Aug., 
t h II. Dosage in 
—radiotherapeutic p ysics: a symposi 
“* radiated soft tissue and bone (ab), F. W. Spiers, July, 


—radiotherapeutic physics: a symposium. III. Survey of 
hospital physics activities at Institute of Radiophysics, 
Stockholm (ab), Sven Benner, July, 149 

—radiotherapeutic physics: a symposium. VI. Some as- 
pects of problem of dosage estimation (ab), L. F. Lamer- 
ton, July, 149 

—~cainbeeaneanie physics: a symposium. VII. An in- 
strument for dosage estimation with fields of any size and 
shape (ab), B. M. Wheatley, July, 149 

—simple method of making x-ray shields for small ports (ab), 
Jeff Davis and Eva Davis, July, 14 53 

—simplified method of calculating dosage in superficial 
therapy (ab), Samuel Monash, Oct., 621 

supervoltage pagiethereny (ab), Eugene T. Leddy, July, 150 
ROEN GENOGRA 
application of ‘co method of film processing in roentgenol- 
ogy; preliminary report (ab), Laurence L. Robbins and 
Edwin H. Land, Oct., 619 s 

—causes of drying marks on radiographs and their prevention 
(ab), Ove Mattsson, Sept., 

—color in radiography (ab), G. E. Donovan and Glyn Jones, 
Au 

~aaaie of radiographic images in clinical roentgenol- 
ogy and its present-day limit, Arturo Gilardoni and 
Gerhart S. Schwarz, Dec., 866 

—radiographic enlargements in diagnostic radiology (ab), 
D. E. Fletcher and K. A. Rowley, Oct., 619 

—simple device for Ps marking of cailaneaie (ab), Ove 

Mattsson, Oct., 


ROGERS, ARNOLD, JONES, F. W.: 
following tonsillectomy (ab), Sept., 458 
ROGERS, GEORGIANA See NEAL, Jr. 


ROGERS, JAMES D., and BICKEL, WILLI M H.: An un- 
form of osteo- arthropathy 1 in the 
knees of two brothers (ab), Nov., 7: 
ROGINSKY,DAVIDN. See FINEMAN, SOL 
ROLAND, MAXWELL, and WEINBERG, ARTHUR: Radia- 
tion effect on the = embryo immediately after con- 


fab), Sept. 

ROMAN, PAUL AGNER, JOHN H., and STEINBACH, 
STA fatal embolism during barium 
enema study Aug. 

PAUL OBIAS, CORNELIUS A., and LAWR- 

» JOHN H.: Effects on the white mouse of a single 
ao body exposure to 190 mev. deuterons (ab), Oct., 


5 

ROSE,S.S. See OLLERENSHAW, R.G. W. 

ROSE, THOMAS F.: Pharyngeal diverticulum. Report of a 
large diverticulum a complete obstruction to the 
oesophagus (ab), Nov., 

noe GEORGE P., "BURNETT, W. EMORY, and 

PHREY- LONG, JOAN: Prognosis of residual bron- 
ent after incomplete resection (ab), Oct., 597 

ROSEN, IRVING. See LEVY, 

ROSENBAUM, GEORGE R. | Sec N EWELL, ROBERT B. 

ROSENBLUM,IRA. See SALTER, WILLIA 

ROSENBLUM. JACOB, and GREENBERG, BERNARD: 
Infantile cortical hyperostosis (Caffey- Smyth syndrome) 


(ab), Nov., 782 

ROSENTHAL, ROBERT L LEONTINE, 
and PICKERING, Bi YANT L: Hematologic changes 
in rats protected by cysteine against total body x-irradia- 
tion (ab), Aug., 314 

ROSH, RIEVA, and STRAX, PHILIP: Intravenous pyelog- 
raphy as an aid in classification of carcinoma of the 
cervix, July, 107 

ROSNER, SAM EL J.: Neurosurgical observations in the 
multiple sclerosis syndrome (ab), Nov., 

ROSS, C. F.: Diffuse pulmonary ly mphatic carcinomatosis due 
te ‘a renal carcinoma showing cytopl incl ab), 


——and a'ReELE, K. D.: Post mortem arteriography in “‘nor- 
ma lower limbs (ab), Aug., 299 
ROSWIT, BERNARD. See KAPLAN, GUSTAVE 
ROTHSTEIN, EMIL. See GERSON, CHARLES E. 
ROWE, CHARLES A.: Danger of exposure to x-rays by the 
nailing” technique (ab), Sept., 477 
— dissecans of the supratrochlear septum (ab), 


Jul 
ROWE, DORIS. See VAN CAMP, WESLEY 
ROWE, ROBERT J., and KO OLLMAR, GEORGE H.: Di- 
verticulitis of the colon complicated by carcinoma, Col- 
lective review (ab), Dec., 914 

ROWLEY, K. A. See FLETCHER, D. £. 

ROYCE, STEPHEN W.: Cor pulmonale in infancy and early 
childhood. Report on 34 patients, with special reference 
to the occurrence of eutmenery heart disease in cystic 
fibrosis of the pancreas (ab), ¥ 

RUBIN, M. See ABESHOUSE, BENJAMIN S. 

RUBIN, W.: Tonometer, an auxiliary device for the tomograph 
(ab), Nov., 789 

RUCHHOFT, C. C., and FEITELBERG, SERGEI: Estimates 
on the concentration of radioiodine in sewage and sludge 
from hospital wastes (ab), Nov., 800 
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RUD C. See RIGDON, R 
= Sec PALUMBO, LOUIS T. 
- See 

RUSHMER. ROBERT F., and CRYSTAL, DEAN K.: Changes 
in configuration of the ventricular. chambers during the 
cardiac cycle (ab), July, 133 

——and THAL, NATHAN: Mechanics of ventricular con- 
traction. Cinefluorographic study (ab), July, 133 

RUSSELL, D. A.: Radiological defense against the atom bomb 


uly, 160 
RUSSE w See O 
RUSSELL, MARY ‘A, and MICHELINT, FRANCIS J.: Rela- 


tion of mitotic activ ity to the effects of x-rays and nitrogen 
mustard as indicated by the growth of corn seedlings 
fab). Aug., 315 

RUSSO, P. E. 7 PARKER, JOE M. 

RUTISHAUSER, E wi GILBERT, R. 

RUTSTEIN, DAVID Screening tests in = surveys and 
their use in a4, disease case finding (ab). Oc 

——WILLIAMSON, CHARLES R., and MOORE, ‘FELIX E.: 
Heart disease — finding by means of 70 mm. photo- 
Group I (ab), Oct., 

LAMSON, “CHAR LES R. 

RYDEN, KES. Ve See EKENGREN, KRISTINA 


s 


SACKS, arthritis (ab), July, 140 
SACROILIAC 
articulations (ab), Lee A. Hadley, Nov., 


SACRUM 
—myelographic diagnosis of sacral perineurial cyst (ab), Z. 
Edin Taheri et al, Nov., 785 
SADLER, J. M. a BROWN, WILLIS E. 
S. A See Hernia 
SALERNO, PAUL R., FRIED , H. L., CHRISTIE, JAMES 
ae and BERG, MARVIN: Synergistic lethal action of 
ain radioisotopes in rats, Oct., 
SALIVARY GLANDS 
diagnosis of (ab), R. G. W. Ollerenshaw 
Ss Rose, Sept.. 
SALMON, : W., and MEYNELL, G. G.: Primary hyper- 
parathyroidism | (adenoma) simulating sarcoidosis. Re- 
ort of a case (ab), Nov., 783 
SALMONELLA SENFTENBERG. See Pneumoni 
SALTER, WILLIAM T., de VISSCHER, MICHEL. McADAMS, 
GEORGE B., and ROSENBLUM, I Changes in 
fractions and radioactivity under therapy 
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SALTZSTEIN, “HARRY C., LINKNER, LAURENCE M., and 
SCHEINBERG, SCHAYEL Subcostosternal |Mor- 
gagni) diaphragmatic hernia. Report of a case of hernia 
containing stomach, transverse colon, and omentum, 
with review of the literature (ab), Nov., 779 

SANDSTROM Calcifications of the intervertebral 
dises and the relationship between various types | of eal- 
Gestion © in the soft tissues of the body (ab), Aug., 292 

SANSONE, G., MACARINI, N., and OLIVA, L.: New method 
of Fadiclogteal exploration of the pancreas in the child 
(ab), Aug., 288 

SANTE, L. RS Intestinal obstruction, paralytic ileus, mesen- 
teric thrombosis, and kindred lesions (ab). Oct... 

of neoplastic disease of the tangs ab), 

uly, 12 

——and WYATT, J. P.: Roentgenological and pathological 
observations in antigenic pneumonitis: its relationship to 
the collagen diseases (ab), Sept.. 449 

SAPSIN, SAUL S., and JACOBSEN, MERLIN E.: 
ureter (ab), Sept., 469 

SARASIN, RAYMO Value of radiology in pancreatitis 


ab), Oct., 611 
SARAZEN, PAUL, Jr. See ARENA, JAY M. 
SARCOIDOSIS 
—j(ab), Andrew L. Banyai, July, 130 
—case simulating gallbladder disease treated with Aureomycia 
(ab), William H. Mast, July, 137 
- nasopharyngeal lesions (ab), Lars-Guonar Larsson, Oct., 
622 
——primary hyperparathyroidism (adenoma) simulating sar- 
coidosis; case (ab), H. W. Salmon and G. G. Mevnell, 
Nov., 783 
SARCOMA 
x See a under organs and regions 
aposi 
case with unique visceral manifestations (ab), Benjamia 
Sherwin aad Harry Gordimer, Now , TTY 
liposarcoma 
~of mediastinum; case with associated lipomas of medi- 
astinum and subcutaneous tissues (ab), Clifford F. Storey 
and Kenneth P. Kautson, Aug., 280 
primary liposarcoma of mediastinum (ab), M. C. Kozonis 
et al, Aug., 27 
lymphosarcoma. See also Tumors, experimental 
—eontent of, and incorporation of P!* jute. the aucteic acids of 
liver, apleen, and lymphosarcomatous tissue of man (ad), 
Kingsley M. Stevens, SOU 
Hodgkin's disease, lymphosarcoma, reticulum cell sarcoma 
radiotherapy (ab), René}. Gilbert, Aug, 30 
primary Wwmphosarcoua of stomach (ab), George Crife, 
et al, Nov,, 
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SARCOMA, lymphosarcoma—cont. 
—primary lymphosarcoma of stomach; re 
—e of literature (ab), Ts’ui-Ting 
284 
—terminating with leukemia (ab), W. R. Gauld, Sept., 474 
osteosarcoma 
—extraskeletal osteogenic sarcoma arising in irradiated tissue 
(ab), Oscar Auerbach et al, Aug., 
—osteogenic sarcoma following prophylactic roentgen therapy; 
case (ab), Sophie Spitz and Norman L, Higinbotham, 
Aug., 313 
reticulosarcoma 
—Hodgkin's disease, lymphosarcoma, eT cell sarcoma: 
radiothera y (ab), René-]. Gilbert, A 
SAUNDERS, eC. M., DAVIS, COOPER, and MILLER, 
EA RL * "Mechanism of deglutition (second stage) as 
revealed by cine-radiography (ab), Nov., 760 
SCALP 
—intracranial of congenital dermal sinuses 
{8). Donald D. Matson and Franc D. Ingraham, Aug., 


SCAPHOID BONE, TARSAL 
—KoOhler's disease with compression fracture of os naviculare 
in children (ab), Jean Heer, July, 141 
SCAPULA 
—radiotherapy of bursitis and scapulohumeral periarthritis 
(ab), Francisco Arce Alonso, Aug., 30$ 
—roentgen therapy of scapulohumeral periarthritis called 
(ab), R. J. Weissenbach and Pierre 


Pizon, Aug., 310 
SCHAJOWICZ, FRITZ. See VALLS, JOSE 
SCHA MARK M., DURON, j SE R., MIDENCE, 
LFREDO: Nephrocalcinosis (ab). Nov., 
SCHEINBERG, Scueee R. See SALTZSTEIN, HARRY C. 
SCHERLIS, I. ec ABESHOUSE, BENJAMIN 
SCHEUERMANN’ DISE ASE. tee Osteochondritis 
SCHIFRIN, NATHAN: Unilateral paralysis of the diaphragm 
in the newborn infant due to phrenic nerve injury, with 
and without associated brachial palsy (ab), Nov., 779 
——and HURWITT, ELLIOTT S.: Hypothyroidism following 
thyroidectomy for congenital obstructive goiter (ab), 


Sept., 449 
SCHISSEL, DONALD J., and KEIL, PHILIP G.: Further 
observations on the diagnostic value of pulmonary angiog- 
in prone carcinoma (ab), Nov. 
SCHLESINGE BERN 


rt of 3 cases and 
uang et al, Aug., 


NARD, and FISHER, "O. D.: Ac- 
celerated ‘skeletal dev elopment from thyrotoxicosis and 
in childhood (ab), July, 14 
SCHLEZINGER, N.S. See ALPERS, BERNAR 
eee H. = Contribution to the knowledge of dissecting 
urysm of the coronary artery (ab), Nov., 771 
SCHMIDT. OTTO V. E longated styloid process which in- 
terfered with a singer's voice. Operation and 
recovery (ab), Aug., 2 
SCHNEIDER, MARTIN. See FORD, G. DAVID 
SCHOEPS, J: Residual calcification of the glomera of the 
choroid plexus as an indication of spontaneous healing of 
congenital toxoplasmosis of the central nervous system 
(ab), Aug., 269 
SCHOLTE, P. J. L.: Treatment of angiomas in the radio- 
therapeutic clinic of the University Hospital of Leyden 
— January 1946 to May 1949 (308 cases) (ab), Aug., 


SCHORR, S., BRAUN, K., and WILDMAN, J.: Congenital 
aneury smal dilatation of the ascending aorta associated 
with ay. An angiocardiographic study 
(ab), Ang, 

——and SCHWARTZ, ARMIN: Roentgenologic §manifesta- 
tions of amebiasis of wo 1. er with concomitant findings in 
the chest (ab), Sept. 

——ULLMANN, T. D., LAUFER, S.: 

4 intestinalis (ab), 

GADERMANN, E. 

SCHR DER, Prolapse of the mucous membrane of the 
stomach into the duodenum (ab), Dec., 913 

SCHULTE, KARL: Osteopetrosis (Albers-Schénberg disease) 
(ab), Dec., 915 

SCHURR, P. H.: Cerebral angiography in abscess of the 
temporal lobe (ab), Aug., 269 

SCHWARTZ, ARMIN. See SCHORR, Ss 

SCHWARZ, GERHART S. See GILARDONI, ARTURO 

SCH WINGER, AARON: Calcinosis universalis. Report of a 
case, Sept. 415 

SCIATICA 

—derangement of intervertebral disk; possible pain mechae 
nisms (ab), Harry B. Macey, Sept., 466 

—neoplasm of bony pelvis producing sciatica syndrome (ab), 
Elmer C. Paulson, Oct., 614 

SCLERODERMA 

—heart in generalized scleroderma: 
sclerosis (ab), R. H. Goetz, Oct., 

—scleroderma and melorheostosis; case (ab), N. M. Thompson 
et al, July, 139 

—visceral lesions of scleroderma (ab), J. Morrison Hutcheson, 


Aug., 303 
SCLEROSIS 
See also Arteriosclerosis; Osteosclerosis; Scleroderma 
observations in sclerosis syndrome 


Pneumatosis cys- 


progressive systemic 
2 


(ab), Samuel J. Rosner, Nov., 
SCOFIELD, NORMAN E. See LOW. BEER, BERTRAM V. A. 
SCOLIOSIS. See Spine 


SCOTT, RALPH C. See FOWLER, NOBLE O. 
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SEAMAN, WILLIAM B., MacBRY 
CYRIL, GOTTLIEB, LEO, DAUGHADAY, 
H., and SWEENEY BERNARD J.: Observations and 
results in the treatment of hyperthyroidism with radio- 
active iodine (I'*') (ab), July, 157 

——and SIMRIL, W.A.: Oval cholecystography. Experiences 
with the newer cholecystopaques (ab), Oct., 610 

SCROTUM 

—scrotal cystocele (ab), Bernard Levine, Dec., 922 

SEAMAN, LLIAM B.: Roentgen appearance of early 
Paget's disease (ab), = ot., 460 

——and GOLDMAN, AL D: Roentgen aspects of pul- 
monary arteriov (ab), Nov., 765 


SCOTT, WENDELL G. 


——See TRUFANT, S. A. 

SEED, LINDON, * JAFFE, BERTHA, and BAUMEISTER, 
"CARL: Tracer dose of neve iodine in the diagnosis 
of thyroid disease (ab), Au 

E. E. POWELL, GREENLEE, R. G., 

DYSA 3 Pseudo- albuminuria following 

Sfoncp »hen and Priodax, Sept. 

SEGAL 1s OLDL. See MIXTER, ‘CHARLES G. 

SEGER - See BROMBAR 

SELEY, ABRIEL See TOUROFF, ARTHOR S. W. 

SELLA ’TURCICA 

—advanced atrophy and enlargement of sella turcica with 
Spation of sphenoid (ab), Bernard S. Epstein and Leo 
vidoff, Nov., 758 

SELVERSTONE, BERTRAM, and WHITE, JAMES C:: 
Evaluation of the radioactive mapping technic in the 
surgery of brain tumors (ab), Aug., 310 


——See BAKAY, LOUIS 

SELZER ARTHUR, HARRISON, MARLOW B., and DANIL- 
OFF, GLADYS T.: Detection of unsuspected heart 
disease in photofluorographic chest surveys (ab), Aug., 


SEMILUNAR BONE 
—congenital fusion of lunate and triquetral bones in South 
African Bantu (ab), A. B. deVilliers Minnaar, Dec., 919 
SEMINOMA. See Tumors, seminoma 
SENTURIA, HYMAN R., and HEIFETZ, CARL J.: Roentgen 
appearance of intestinal pouches following lateral an- 
astomoses (ab), Dec., 915 
SEWAGE 
—estimates on concentration of radioiodine in sewage and 
me from hospital wastes (ab), C. C. Ruchhoft and 
Sergei Nov., 800 
See ELLIS, F. HENRY, Jr. 


SEYBOLD, W LIAM D. 

SEYSS, R. sedimentation in hydronephrosis (ab), 
Oct. 

——See PA 


PE, R. 
SHARP, R. W. See STOREY, CLIFFORD F. 
SHAW, F. CUNLIFFE: Cyst formation in relation to the 
stomach and oesophagus (ab), Oct., 606 
SHAW, — R.: Mucoid impaction of the bronchi (ab), 


July, 

SHAY, HARRY. See LORBER, StAuLEe H. 

SHEARBURN, EDWIN W. See AVER, J. MONTGOMERY 

WILLIAM H. See RITTER, J. SYDNEY 

SHELL ESH. See DIEHL, WILLIAM K. 

SHELTON, MMA. See LO RENZ, 

RD, R. M. See KAP 

SHERMAN, ALFRED L, BONEBRAKE, MacDONALD, and 
ALLEN, WILLARD M.: Application of radioactive 
colloidal gold in the treatment of pelvic cancer (ab), Sept., 
47 


Radioactive colloidal gold for the treatment of cancer of the 
female re RAKE. M tract (ab), Nov., 


——see BONE 

% MARY Non-specificity of synovial reactions 
Sept., 46 

SHERMAN, ZOBERT S., and CHU, FLORENCE C. H.: 


ventgenographic study of synovioma (ab), Nov., 787 


SHERWIN, ENJAMIN, and GORDIMER, HARRY: "Kaposi's 
sarcoma. Case report with unique visceral manifestations 
ab), 779 

SHIPMA See YERUSHALMY, J. 

SHOLITOR, ON J. See SWARTZ, LLIAM T. 

SHOULDER 


—calcifying tendinitis of the shoulder: critical study of value 
of x-ray therapy, Henry P. Plenk, Sept., 
—painful —— - to calcareous tendonitis (ab), R. Carter 
Crain, July, 
—roentgen hk. in bursitis of shoulder: analysis of 50 
cases using both deep and superficial technics (ab), C. M. 
Witt and P. F. Titterington, Oct., 627 
—roentgen therapy of peritendinitis calcarea; study of 220 
cases with late results, Emil A. Kratzman and Robert 5. 
Frankel, Dec., 826 
—traumatic deformity of humeral luxation of 
shoulder (ab), F. Gauwerky, Oct., 
SHULMAN, BERNARD H., an ‘TERHUNE, CHARLES B.: 
E piphyseal i injuries in breech delivery (ab), Sept., 464 
SICELUFF, J.G Voiding cysto-urethrograms (ab), Sept., 468 
SICHER,K.: Method of treatment of neoplasms of the posterior 
end of alveolus (ab), July, 151 


SIGMOID 
—medial deviation of ureters licating of 
rectum and sigmoid, (ab), 


and 
Richard J. Spillane et al, Aug., 204 
SILICOSIS. See Pneumoconiosis 
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SILVERSTONE, SIDNEY .. HARRIS, WILLIAM, and 
GREENBERG, MaURIcE: Radium therapy for cancer 
= a cervix uteri with a new type of colpostat (ab), Dec., 


SILVESTRINI, FRANCO. See FOSSATI, FRANCO 
SIMRIL, W.A. See SCOTT, WENDELL LG. 
SINCLAIR, W. K.: Measurement and handling of radioactive 
materials for therapeutic use (ab), Oct., 633 
SINGERS 
—elongated styloid process which interfered with function of 
wane! ’s voice: operation and recovery (ab), Otto V. M. 
hmidt, Aug., 272 
SINGH, BAWA P.: Primary carcinoma of the vagina (ab), 
Aug., 307 
SINUS 
cavernous. See Cavernous Sinus 
coronary. See Heart 
dural. See Dura Mater 
SINUS TRACT 
—intracranial complications of congenital dermal sinuses 
=). Donald D. Matson and Franc D. Ingraham, Aug., 


SINUSES, PARANASAL 
—See also Frontal Sinus; Maxillary Sinus 
—fibrous dysplasia of facial bones and paranasal sinuses (ab), 
Hans Brunner, Nov., 759 
—secondary alterations of frontal sinus in cancer of paranasal 
sinuses (ab), Lewis L. Haas, Oct., 5§ 
SIRRY, ALY: Pseudo-cystic triangle in the normal os calcis 


(ab), Dec., 919 

SISSON, MERRELL A., and GARLAND, L. H.: Treatment of 
metastatic breast cancer in bone (ab), Sept., 472 

SJOERDSMA, A., and FISCHER Fixation of radio- 
active digitoxin by isolated hearts (ab), July, 159 

SKAGGS, LESTER S. See HODGES, PAUL C. 

SKAPINKER, SAMUEL: Diverticulum of the left ventricle of 
the heart. Review of the literature and report of a 
successful removal of the diverticulum (ab), Oct., 602 

——and MINNAAR, deVILLIERS: Syphilitic disease of the 

SEI long bones in the Bantu (ab), Oct., 614 


—pachydermoperiostosis: syndrome of Touraine, Solente 
and Golé (ab), G. H. Findlay and W. J. Oosthuizen, Sept., 
459 

—simplified method of calculating dosage in superficial x-ray 
4 (ab), Samuel Monash, Oct., 621 

KUL See Cranium 

SLATER, STANLEY. See PERLMUTTER, MARTIN 

SLEPIAN, ALEXANDER, and HAMBY, WALLACE B.: 
Neurologic complications associated with hereditary 
deforming chondrodysplasia. Review of the literature 
on two cases occurring in the same family 

ug., 290 

SLOAN, ROBERT D. See ROACH, JOHN F. 

SMILEY, GORDON L.: Simple radio- -opaque screen for angiog- 
raphy (ab), Nov., 789 

SMITH, CLARENCE W. See BERGER, EDMUND H. 

SMITH, CURTIS A., OBER HELMAN, HARRY len 
STORER, EDWARD WOODWARD R., and 
STEDT, LESTER R.:. Production of “experimental 
cretinism in dogs by the administration of radioactive 
iodine (ab), Nov., 800 

SMITH, DAVID E. See LEIDLER, FRANZ 

SMITH, DONALDR. See STEIN BACH, HOWARD L. 

SMITH, GRAFTON A., CAUDILL, CARREL M., MOORE, 
GEORGE E., PEYTON, WILLIAM , and FREN CH; 
LYLE A.: Experimental evaluation of * cerebral angiog- 
raphy (ab), Sept. 

SMITH, HARRY L. Sce HANSON N, HUGH H. 

SMITH, PARKE G., EVANS, ARTHUR T., ELSEY, EDWARD 
c., and FELSON, BENJAMIN: Translumbar arteri- 
ogepty: its roentgenologic interpretation (ab), Dec., 


——RUSH, T. W., and EVANS, —r T.: Interpretation 
of translumbar areetegreae (ab) 298 

SMITH, ROBERTR. See WATSON, WiLLiAM L. 

SMITH, SCOTT W. See AMORY, HAROLD 

SMITH, WARREN W., ALBERT, ROY. E, and RADER, 
BERTHA: Myocardial damage following inadvertent 
Sop cannulation of the age A sinus during right 

eart cathe es (ab), pt., 

SMITH: WILLIAM H. PIRKEY. EV EVERETT L. 

SMITH, WILLIE W.: KCI and histamine and 
adrenal weight in x- jeredioted mice (ab), Se 478 
SMITHERS, D. » MAY RD, W. V., WA LACE, D. M., 
WAL LTON, J., STAPLETON, J. E.: Discussion 
_ treatment of” bladder tumours by irradiation (ab), 


SMITHWICK. REGINALD H. See BINGHAM, JOHN R. 
~ SAUL, and MAYNARD, AUBRE De L.: Adenoma 
of bronchus in a n ld child (ab), Oct. , 599 
SNELLING, C.E. RODGERS. 
SODIUM, RADIOACTIVE. See Radioactivity 
calcifications of intervertebra! disks and relationship be- 
tween various types of calcifications in soft tissues of body 
(ab), Carl Sandstrém, Aug., 292 
~eosinophilic granuloma with multiple osseous and_ soft- 
= nee in an adult (ab), Norman B. McCullough, 
u 
“pathology and te of tumors of soft tissues (ab), 
Arthur P. Stout, Nov., 
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SOLOFF, LOUIS A., STAUFFER, HERBERT M., and ZATU- 
CHNI, JACOB: Ebstein's disease: report of the first 
case diagnosed —_ life (ab), Oct., 601 

SAUL. EYER, FRANK 

SOM L.: Limited surgery "after failure of | 

e treatment of carcinoma of the larynx (ab), Aug., 
SOMERVILLE. PHILIP: Gas cysts of the intestine with 
neumoperitoneum (ab), Oct., 609 

SOMERWIL, A.: Grid ionisation chamber of special design 
for the measurement of soft radiations (ab), Nov., 79 

sooy, A. See HOWARD 


NT dus See POP 
SOSMAN, MER ILLC. See "ELKIN, MILTON 
SPANGLER, DAVIS. fuly, 118 
GLOTZER, D. J., GOR- 


SPARGO, B., BLOOMFIELD, 
DON, E. LEITER, Bagh 0.: Histological 
of continued whole- gamma-irradiation 
f mice (ab), 


SPEERT HAROLD, OUIMBY, EDITH H., and WERNER, 
SIDN NEY, C.: Radioiodine uptake by the fetal mouse 
thyroid and resultant effects in later life (ab), Aug., 312 

SPENCER, R.: Intestinal obstruction produced by failure of 
intestinal rotation. Description of a case (ab), Aug., 285 

———— W. PAGH: Snapping finger. Roentgen treat- 

ent and e rimental production (ab), Nov., 796 

SPHENOID BONE. 

See also Cavernous Sinus 
—advanced atrophy and enlargement of sella turcica with 
destruction of sphenoid (ab), Bernard S. Epstein and Leo 

M. Davidoff, Nov., 758 

SPIERS, F. W.: Radiotherapeutic physics. A symposium. 
II. Dosage in irradiated soft tissue and bone (ab), 


July, 149 

SPILLANE, JOHN D., and LLOYD, GEOFFREY H. T.: 
Spastic paraplegia i in late adult life, with degeneration and 
protrusion of cervical discs (ab), Aug.. 

SPILLANE, RICHARD KAISER, THOMAS F., and 
PRATHER, GEOR C.: Medial deviation of the 
ureters complicating ee of rectum and sigmoid, 
and proctosigmoidectomy (ab) 294 

SPINAL CANAL ROENTGENOGRAPHY 

See also Spine, intervertebral disks 

—discussion on myelography (ab), Hugh Davies et al, Sept., 
465 

—myelographic diagnosis of sacral perineurial cyst (ab), Z 
Edin Taheri et al, Nov., 785 

—neurosurgical observations in multiple sclerosis syndrome 
(ab), Samuel J. Rosner, Nov., 758 

—simple device for position determination during myelography 
(ab), I. Melbourne Greenberg, Nov., 789 

SPINAL CORD 

—compression of spinal cord by osteitis deformans (Paget's 
disease) Giant-cell tumor and polyostotic fibrous dys- 
plasia (Albright’s syndrome) of vertebrae; 4 cases (ab), 
Paul Teng et al, Aug., 290 

—intramedullary malignant teratoma; case (ab), Lloyd J. 
Lemmen and Charles M. Wilson, July, 142 

—mechanism of injury to spinal cord in neck woe damage 
to vertebral column (ab), A. R. Taylor, Oct., 594 

—myelographic diagnosis of sacral perineurial qput (ab), Z. 
Edin Taheri et al, Nov., 785 

—neurosurgical observations in multiple sclerosis syndrome 
(ab), Samuel J. Rosner, Nov., 758 

—results of radiation therapy in vascular anomalies of central 
nervous system, Gustave Kaplan, Bernard Roswit, and 
Erich G. Krueger, Oct., 555 

—vesical evidence of posterolateral spinal cord x (ab), 
Robert Lich, Jr., and Joseph E. Maurer, Aug.., 

SPINE 


—anatomical variations in articulation between second and 
third cervical vertebrae (ab), Lewis M. Overton and J 
W. Grossman, Nov., 783 

—Charcot spine due to diabetic neuropathy (ab), Gary 
Zucker and Maxwell J. Marder, Dec., 918 

—compression of spinal cord by osteitis deformans (Paget's 
disease). Giant-cell tumor and polyostotic fibrous dys- 
plasia (Albright’s syndrome) of vertebrae; 4 cases (ab), 
Paul Teng et al, Aug., 290 

—congenital absence of the pedicle and superior facet from a 
cervical vertebra, Howard L. Steinbach, Edwin B. 
Boldrey, and Francis A. Sooy, Dec., 838 

—irradiation effects of roentgen therapy on growing spine, 
E. B. D. Neuhauser, M. H. Wittenborg, C. Z. Berman, 
and J. Cohen, Nov., 637 

—localized osteochondritis (Scheuermann’s disease) (ab), 
R. H. V. Hafner, Dec., 918 

—mechanism of injury to spinal cord in neck wtout damage 
to vertebral column (ab), A. R. Taylor, Oct., 

——normal cervical spine in infants and eubiven, Donald K. 
Bailey, Nov., 712 

—vosteochondropathy of antero-inferior iliac spine with special 
consideration of processes of ossification of apophysis of 
lateral acetabular rim (at same time a contribution to 
knowledge of normal anatomical conditions of this part of 
skeleton during period of growth) (ab), E. de Cuveland 
and F. Heuck, Oct., 613 

arthritis 

—considerations on roentgen therapy of vertebral arthroses 
(ab), Henri Ramioul, Aug., 

—rheumatoid (ankylosing) spondylitis its early manifesta- 
oo and early diagnosis (ab), James H. Young, Nov., 
S4 
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SPINE, arthritis<oni. 

—roentgen treatment of cervical spondylosis; follow-up 
examination of 625 patients (ab), Johan Lundar, Nov., 
ae 

curvature 

—two curve patterns in iced structural scoliosis (ab), 
J. 1. P. James, July, 

dislocations 

—extreme spondylolisthesis with lumbosacral luxation and 
overriding of luxated vertebrae; case (ab), Alvaro 
Rodriguez Villarreal, Aug., 291 

(ab), Erling Kierulf, Aug., 


291 

intervertebral disks 

—calcifications of disks and the relationship between various 
types of calcifications in soft tissues of the body (ab), 
Carl Sandstrém, Aug., 292 

—<dangers and errors of myelography in herniation of disks 
ab), U. Ritter, Aug., 292 

—derangement; possible pain mechanisms (ab), Harry B. 
Macey, Sept., 466 

—importance of minor myelographic deformities in diagnosis 
of posterior protrusion of lumbar disk (ab), G. Frank 
Boult et al, Oct., 614 

—roentgenographic abnormalities in disease of certain disks; 
23 patients with compression of cervical root (ab), George 
Ehni, Sept., 465 

—spastic paraplegia in late adult life, with degeneration and 
protrusion of cervical disks (ab), John D. Spillane and 
Geoffrey H. T. Lioyd, Aug., 292 

—study of late results from disk operations: present employ- 
ment and residual complaints (ab), A. L. Eyre-Brook, 
Nov., 784 

osteomyelitis 

—pyogenic osteomyelitis (ab), John E. Wear et al, Nov., 783 

tumors 

—arteriovenous fistula of lung and an associated hemangioma 
of wertebra; case (ab), James W. Nixon and John F. 
Perry. Nov., 766 

of intraspinal angioma (ab), Guido Lom- 


SPITZ, SOPHIE, and HIGINBOTHAM, NORMAN L.: Osteo- 
genic sarcoma following prophylactic roentgen-ray 
therapy. Report of acase (ab), Aug., 313 

SPLEEN 

—calcification (ab), W. Hirsch, Aug., 295 

—content of, and incorporation of P*? into, the nucleic acids of 
liver, spleen, and lymphosarcomatous tissue of man (ab), 
Kingsley M. Stevens, Nov., 800 

—direct visualization: preliminary results (ab), Mauro 
Malventi, Aug., 296 

—tracer studies on metabolism of Gardner lymphosarcoma 
Conversion of lactate-2-C'* to alanine, glutamate, and 
aspartate by tumor and spleen cells (ab), Saul Kit and 
David M. Greenberg, Sept., 477 

SPONDYLITIS. See Spine. arthritis 

SPONDYLOLISTHESI See Spine 

SPONDYLOLYSIS. See Spine 

SPONGE 


—new design of clement for surgical sponges (ab), 
Levene, July 


Georg 
SPRUNT, TAM H. See ‘WITTENBORG, MARTIN H. 
SPUTUM 


moconios 
STACK, JAMES x. and LOCKWOOD, ROBERT C.: Pneu- 
mourthrograms ofthe knee. An aid in the localization of 
ernal derangement (ab), Sept., 467 
STAMPFLI. WENDELL P.: Roentgenologic exploration of gas- 
tric rugae with reference to the diagnosis of gastritis, 
Sept... 336 
STANEURY, JOHN B., BROWNELL, GORDON L., RIGGS, 
OUGLA PERINETTI, HECTOR, DEL CASTILLO, 
NRIQUE, and ITOIZ, JUAN, with the assistance of 
oe Alberto Trucco Eduardo, and Yaciofano, 
lodine-deficient human thyroid gland 
iminmary report (ab). Dec., 928 
STANDARD, JOHN E.: Perforation of colon in the newborn 
aut. Recovery following operation (ab), Nov., 777 
STAPHYLOCOCCI 
= ange grey pulmonary bullae in an infant of 5 
André Meyer et al, Oct = 


cars 
STAPLETON, See SMITHERS, D. 


STARK, ADLER, NORMAN and ROBINSON, 
H.: Hereditary multiple exostoses Aug., 212 
STATISTICS 
‘mathematics of statistics BR. BR. Newell, Dec., 893 
STAUFFER M., JOHN, and ADAMS, 
FORREST H.: Normally situated arch of the azy “os 
vein: its identification and catheterization 
ab), Aug 302 


— MORRIS, CHARLES M. 

——See SOLOFF, LOUIS 

STEARNS, HOWARD C.: x orpus carcinoma (ab), Sept , 47% 

STEIN, WILLIAM. See KARSHMER, NATHAN 

STEINBACH, HOWARD L., BOLDREY, EDWIN B., and 
SOOY, FRANCIS A.: ongenita! absence of the le 
and superior facet from a cervical vertebra, Dec 

——LYON, RICHARDS P., SMITH, DONALD R., “MIL 
LER, EARL R.: Extraperitunes! pneumogsaphy, Aug 


——LYON RICHARDS P., MILLER, EARL B., and SMITH, 
DONALD R.: pueumography Pre 
liminary report (ab), Oct., 619 


STEINBACH, STANLEY H. See ROMAN, PAUL W. 
STEINBERG, ISRAEL, and DOTTER, CHARLES Lung 
cancer Angiocardiographic findings in 100 consecutive 
proved cases (ab), Nov., 
——See BREAKEY ARNOLD S 
——See DOLLY, CYRIL H. 
OUGLAS 


ROBERTS, DOUGLAS See Microradiography 
STERILITY 
—hysterosalpingography in female infertility: comparison of 
Lipiodol and Viskiosol Six (ab), Derek Freeth, Nov., 787 
—tubal factor in female sterility (ab), G. D. Matthew, Aug., 


STEVENS, KINGSLEY M.: Content of, and incorporation of 
P#? into, the nucleic acids of the liver, —. and lympho- 
sarcomatous tissue of man (ab), Nov., 
STEVENSON, ELIZABETH AN See OVERMAN, R. R. 
STEWART, FRANK S. See TAYLOR, SELWYN 
STILL’S DISEASE. See Arthritis Rheumatoid 
STOLL, B LA. See ELLIS, FRANK 
STOLL; ROGER: BASS, RICHARD, and ANGRIST, ALFRED 
Asbestosis associated with bronchogenic carcinoma 
(ab), Oct., 598 
STOMACH 
See also Gastro-Intestinal Tract; Hernia 
—aberrant pancreatic tissue in gastric antrum; 7 cases, 
Michael Littner and Israel Kirsh, Aug., 201 
—benign lesions (ab), Harry Nushan et al, July, 133 
—difficulties in diagnosis of certain gastric lesions (ab), Joseph 
Cc. Bell, Nov., 773 
—gastric displacement by extrinsic tumors: analysis of 132 
eases (ab), Carlo Cuccia, Nov., 774 
——gastro-esophageal regurgitation (ab), N. A. Lawler and N, 
D. McCreath, Aug., 283 
—perigastric adhesions and bands involving pyloric antrum: a 
diagnostic enigma (ab), Edward L. Jenkinson et al, Dec., 
913 
cancer 
—detection of carcinoma by methods. III, 
Findings (ab), John F. Roach et al, Nov., 775 
—difficulties in differential diagnosis of penta’ and gas- 
tritis surgical considerations, Thomas J. Kennedy, 
Sept., 367 
—simple gastric ulcer and carcinoma (ab), B. F. Swynnerton 
and S. C. Truelove, Oct., 606 
cardiospasm 
—esophageal sensitivity to Mecholyl in (ab), 
Philip Kramer and ‘Franz J. Ingelfinger, Sept., 
—pulmonary changes related to cardiospasm (ab), Richard A. 
Lake, Aug., 278 
— aeons complications (ab), Arnold S. Breakey et al, 


Aug., 

—results of medical treatment of idiopathic cardiosp (ab), 
Armistead C. Crump et al, Nov., 773 

cysts 


—cyst formation in relation to stomach and esophagus (ab), 
F. Cunliffe Shaw, Oct., 

diverticuia 

—in infancy (ab), Gloria L. Ogur and Albert J. Kolarsick, Oct., 
605 

fistula. See Fistula 

inflammation 

—antral gastritis, H. M. Berg, Sept., 324 

—chronic | review of literature, William S. Curtis, 
Sept., 

—clinical eapeste of gastritis and the gastroscopic findings, 
Frank B. McGlone, Sept., 358 

—difficulties in differential diagnosis of gastric carcinoma and 
gastritis: surgical considerations, Thomas J. Kennedy, 
Sept., 367 

—giant hypertrophic gastritis: its surgical and pathological 
significance (ab), Louis T. Palumbo et al, July, 134 

aw of gastritis, L. W. Larson and R. R. Kling, Sept., 
37 


ee... ee lesions of gastrointestinal tract. I. Sig- 
nificance of roentgenologic evidence of hypertrophic gas- 
tritis (ab), Robert P. Barden, Nov., 774 
—-problem of pathogenesis of chronic hypertrophic gastritis, 
William B. Dublin, Sept., 377 
roentgenologic exploration of gastric rugae with reference to 
diagnosis of gastritis, Wendel! P. Stampfli, Sept., 336 
speculations concerning probable evolution of chronic gas- 
tritis, Charles F. Ingersoll, Sept., 349 
mucosa. See also Stomach, roentgenography 
prolapse into duodenum (ab), 1. W. Kaplan and R. M. Shep- 
ard, Sept., 456 
prolapse of mucous membrane of stomach into duodenum 
(ab), W. Sehréder, Dec., 013 
prolapse through pylorus: physiological or abnormal? (ab), 
Erik D. Bartels and H. Eltorm, Nov., 
-roentgen diagnosis of prolapse of mucosa into duodenum 
(ab), Maurice Feldman and Philip Myers, Nov., 776 
perforation 
in newborn infant; report of a survival (ab), Huston G. 
Kellogg et al, Aug., 
roentgenography. Sce also Stomach, inflammation 
clinical studies on use of controlled intragastric pressure for 
the roentgen diagnosis of lesions in and about the fundus 
(ab), L. Pirkey et al, Dee., 914 
new technic in study o mucosal pattern in cardiac area, 
Vederico Garcia Capurro, and Juan Carlos Pecantet, 
Aug., 19% 
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STOMACH, cont. 


roentgen study of effect of total pancreatectomy on stomach 
and small intestine of the dog, John F. Weigen, Eugene P. 
Pendergrass, Isadore S. Ravdin, and Thomas E. Ma- 
chella, July, 92 
surgery. See also Gastroileostomy 
-afferent loop studies after subtotal gastric resection (ab), 
Stanley H. Lorber and Harry Shay, Oct., 607 
—colonic replacement of stomach: early results of radiological 
investigation (ab), B. B. Harrison, Nov., 775 
syphilis 
—Charles Gottlieb, Samuel L. Beranbaum, and Melvyn L. 
Weiner, Aug., 193 
tumors 
—eosinophilic granuloma of stomach and small intestine (ab), 
Robert J. Booher and Roald N. Grant, July, 136 
~primary lymphosarcoma (ab), George Crile, Jr., et al, Nov., 
79: 


—primary lymphosarcoma; report of 3 cases one review of 
literature (ab), Ts’ui-Ting Huang et al, Aug., 
ulcers. See Peptic Ulcer 
STORAASLI, JOHN P. See MacINTYRE, WILLIAM J. 
STORER, EDWARD H. Sce SMITH CURTIS A. 
STORER, JOHN B. See WIDNER, WILLIA 
STOREY, CLIFFORD F., and ENUTSON, MCENNETH 
Liposarcoma of the mediastinum. Report of a case with 
associated wom of the mediastinum and subcutaneous 
tissues (ab), 280 
——and LYONS, HA OLD A.: Tuberculomas of the medias- 
tinum (ab), Aug., 279 
——an R. Ww: Congenital microcolon (ab), Oct., 610 
Ssevs, ARTHUR P.: Pathology and classification of tumors 
e soft tissues (ab), Nov., 791 
STRANG, ROBER RT: Phalangeal metastases as a first clinical 
ign of bronchogenic carcinoma (ab), Nov., 7 
STRAUSS, HOWARD. See JACOBS. HAROLD J. 
STRAX, PHILIP. See ROS , RIEVA 
STREDA, A., and KORBELAR, j.: U regseghle examination of 
ert ry patients (ab), Jul y, 14 
STROEBEL ARLES F., HALL, BYRON E., and PEASE, 
GER RUDE L.: Evaluation of radiophosphorus therapy 
in primary polycythemia (ab), J 
STURM, RALP ORGAN, RUSSELL H. 
STYLOID PROCESS. See Temporal Bone 
SUBDURAL SPACE. See Brain 
SUDHOLT, A. F., Jr.: Vaginal applicators in the treatment of 
carcinoma of the cervix (ab), Nov., 792 
SULLIVAN, B. H., Jr. oer FINKEL, SIDNEY 
SULLIVAN, vaMES M . and HAMMAN, LOUIS: 
biliary fistula due to peptic ulcer (ab), Oct., 
SUPRATROCHLEAR S SEPTUM. See Humerus 
SUZMAN,S. See CAMPBELL, “MAURICE 
SVAB, VACLAV, and BEK, VACLAV: Hereditary osteopoikilo- 
sis observed in three generations (ab), July, 139 


——and HORAK, S Osseous modifications 


Internal 


eous gastro jejunostomy. Report of a case (ab), Oct., 608 
SWEENEY, BERNARD J. See SCOTT, WENDELL G. 
SWEET, WILLIAM H.: Uses of nuclear disintegration in the 

diagnosis and treatment of brain tumor (ab), Dec., 906 
——See BAKAY, LOUIS 
SWENSON, PAUL C. See WIGH RUSSELL 
SWYNNERTON, B. F., and TRUELOVE, S.C.: Simple gastric 

ulcer and _——oome (ab), Oct., 606 
SYCAMORE, LESLIE K. See PORTER, EDWARD C. 
SYMPATHECTOMY See Peptic Ulcer 
SYNOVIAL MEMBRANE 

—non-specificity of synovial reactions (ab), Mary S. Sher- 

man, Sept., 468 

—roentgenographic study of synovioma (ab), Robert S. Sher- 
man and Florence C. H. Chu, Nov., 787 
SYNOVIOMA. See Synovial | Membrane 
SYPHILIS. See Bones: Stom 
SZILAGYI, D. EMERICK, McCLURE, ROY D., CONNELL, 

THOMAS H. sae WATSON, JOHN H. L., and PREUSS, 

LUTHER E.: Radioiodine (Lis!) tracer studies after total 

thyroidectomy (ab), Sept., 475 


RIEMENSCHNEIDER, PAUL, and ECKER, 


M yelographic diagnosis of sacral perineurial 
cyst (ab), Nov., 785 
TARSUS 
also Foot 
~——diabetic arthropathy (ab), Folke Knutsson, July, 139 
TASSMAN, I. M. ALPERS, BERNARD J. 
TAYLOR, A. R.: The mechanism of i injury to the spinal cord in 
the — without damage to the vertebral column (ab), 
det 
TAYLOR. RICHARD C. See PIRKEY, EVERETT L 
TAYLOR, SELWYN, and STEWART, FRANK S.: Distribution 
TRACE tadio iodine in human thyroid gland (ab), July, 155 


course, roentgenology, Univer 
sity of Minnesota, Aug., 
~~Oak Ridge Institute of td Studies, Aug., 255 
post-graduate course, Hospital for Joint Diseases, Oct., 583 
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—radioisotope courses, Nov., 747 
—radiological health training program (announcement of 
courses), Sept., 425 
—radiological safety course, Oct., 583 
TEDESCO, VICTOR E.: Irreducible gangrenous intussuscep- 
tion (ab), Aug., 286 
TEMPORAL BONE 
—elongated styloid process which interfered with function of 
singer's voice: ©; ation and recovery (ab), Otto V. M 
Schmidt, Aug., 272 
TENDONS 
—calcifying tendinitis of the shoulder critical study of value 
of x-ray therapy, Henry P. Plenk, Sept 
—painful shoulder due to calcareous tendonitis (ab), R. Carter 
Crain, July, 153 
—roentgen therapy of peritendinitis calcarea of shoulder; 
study of 220 cases with late results, Emil A. Kratzman 
and Robert S. Frankel, Dec... 826 
GROSS, SIDNEY W., and NEWMAN, 
RLES, M.: Compression of spinal cord by osteitis 
pa ony Paget’ s disease Giant-cell tumor and poly- 
dysplasia (Albright’s syndrome) of verte- 
Report of four cases (ab), Aug.. 290 
TENZEL, WILLIAM with grid therapy, Sept., 399 
TER See Tumors, terato 
TERHUNE. CHARLES B. See SHULMAN, BERNARD H. 
TERRAMYCIN 
—— of eae pg and Terramycin on x-radiated rat (ab), 
W. Furth et al. Nov., 804 
TESCHENDORF. WERNER: Use of quickly absorbable gases 
in x-ray diagnosis (ab), Sept., 470 
TESTES 
—course of testicular injury following accidental exposure to 
nuclear radiations; case, William R. Oakes and Clarence 
C. Lushbaugh, Nov., 737 
—malignant tumors: clinical and therapeutic evaluation of 
158 cases (ab), Gustave Kaplan et al. Aug.. 307 
—radiotherapy and testicular neoplasms (ab), Geoffrey Boden 
and Robert Gibb, Nov., 795 
—study of 68 patients with seminoma with and without metas- 
tasis after partial x-ray castration (ab), W. Renner, Oct.. 
626 
TESTOSTERONE. See Androgens 
THACKRAY, A.C. See RICHES, E. 
THAL, NATHAN. See RUSHMER, ROBERT F. 
THEODOS, PETER A., and GORDON, BURGESS: Tubercu- 
losis in anthracosilicosis 
THILLEMANN, J. See GROTH. PETERSEN, E. 
THIOCYANATE 
—radioiodine tracer studies in thiocyanate myxedema ab) 
Charles M. Blackburn et al, Oct.. 631 
THIOURACIL. See Thyroid. cancer 
THOMAS, L.B. See FOLTZ, ELDON L. 
THOMAS, R. W Silicosis in the ball-clay and china-clay in- 
dustries (ab), Nov., 763 
THOMA .F. See WEXLER, B. C. 
THOMPSON, Lymphoepithelioma of the naso- 
b). 308 
THO PSON. M., Cc. E. L.,. ANDREWS, G. S., and 
pao WALD, F. N.: ‘Scleroderma and melorheostosis. 
t of a case (ab). July, 139 
THOMS. OHA ANNES: Ovarian carcinoma (ab), Oct., 624 


See also Fistula; Heart; Lungs; Mediastinum, ete 
—erosion of esophagus by intrathoracic goiter (ab 
Davidson and Jack L. Turner, Aug., 285 
—intrathoracic goiter’ surgical management and roentgeno- 
graphic appearance (ab). Robert D. O'Malley et al, Aug 
280 


Morris 


—roentgenologic manifestations of amebiasis of liver with con- 
comitant findings in chest (ab), Samuel Schorr and Armin 
Schwartz, Sept.. 454 

roentgenography. See also Tuberculosis, Pulmonary, mass 
roentgenologic surveys 

errors of diagnosis in mass radiography, L. EB. Powers and 
‘m. S. Lainhart, July, 88 
—interesting cardiovascular abnormalities discovered on mass 
surveys (ab), Hyman Alexander, July. 132 
—systematic employment of increased pulmonary pressure 
of Valsalva) in thoracic radiology (ab), G. Brouwet 
t al, Nov., 760 
THORELL. IVAN: Pulmonary changes im caste of disseminated 
lupus erythematosus (ab). Nov, 
THORN ON, W. NORMAN, Ir., and CARTER, JOHN P.: 
Sarcoma of the uterus, a clumecal study ab). Tuly, 151 
THOROTRAST | THORIUM DIOXID 
new considerations of failure of elimination of collowal 
thorium dioxide emploved as a contrast medium in racdel- 
ogy (ab), EB. and J. A. Aguirre, Aug., 304 
roentgen demonstration of the deposition of colloidal ther 
diexide (thoroetrast) in gallbladder wall, case (ab), 
erett et al, July, 137 
THROMBOPHLERITIS 
of vena cava, innominate vein, and left subclavian as 
complication of esophageal diverticulum (ab), H.R Ree 
fer, lulw, 148 
THROMBOSIS 
angiographic diagnosis of spontaneous thrombosis of unter- 
nal and common carotid arteries (ab), Herbert 
and A. Walker, Sept. 446 
hemiplegia and thrombosis of internal carotid system (ab). 
Arthur R. Bividge and Alois Werner, Nov., 757 
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THROMBOSIS 
—intestinal obstruction, paralytic ileus, mesenteric thrombo- 
sis and kindred lesions (ab), L. R. Sante, Oct., 607 
—of dural venous sinuses as cause of ‘ ‘pseudotumor cerebri”’ 
(ab), Bronson S. Ray and Howard S. Dunbar, Aug., 271 
THUMB. See Fingers and Toes 
THURN, P.: Roentgen kymographic differential diagnosis of 
pulmonary congestion and pulmonary hyperemia (ab), 
Oct., 597 
THYMUS 
—carcinoma of granulomatous type: clinical and pathological 
study —_- Elizabeth Lowenhaupt and Reynold Brown, 
Oct., 62% 
—investigation of thymic tumors in myasthenia gravis (ab), 
Kemp Harper, Nov., 767 
—thymic tumor associated with myasthenia gravis, with spe- 
cial reference to effects of x-ray therapy (ab), I. G. Wil- 
liams, Nov., 796 
THYROID 
See also Goiter 
ila sis of technics for determination of thyroid function 
with radioiodine (ab), Gordon L. Brownell, Aug., 310 
—changes in blood iodine fractions and radioactivity under 
therapy (ab), William T. Salter et al, Oct., 631 
—comparison of single G-M tube method and a multitube 
method of assaying I'*' uptake by human thyroid (ab), 
Martin Perlmutter et al, July, 156 
—diagnostic studies with radioactive isotope tracers, K. E. 
Corrigan and H. S. Hayden, July, 1 
—distribution of I'*! in tissue obtained at necropsy or at sur- 
gical operation in man (ab), George S. Kurland and A. 
Stone Freedberg, July, 155 
—distribution of radioiodine in human thyroid gland (ab), 
Selwyn Taylor and Frank S. Stewart, July, 155 
—effect of destruction of thyroid glands by radioactive iodine 
on pancreatic diabetes in the dog (ab), William B. Neal 
Jr., et al, Dec., 928 
—effects of certain antithyroid drugs on uptake of radioactive 
.iodine by frog thyroid (ab), Walter O. Bradley, July, 156 
—evaluation of conversion of radioactive inorganic iodine to 
protein-bound iodine as a diagnostic aid in thyroid dys- 
function (ab), William N. Harsha, Oct., 630 
—experiences in treatment of diseases of thyroid gland with 
radioactive iodine (ab), U. V. Portmann et al, July, 156 
—iodine-deficient human thyroid gland; preliminary report 
ab), John B. Stanbury et al, Dec., 928 
—localization of radioactive /-thyroxin in 
(ab), J. M. Jensen and D. E. Clark, Sept., 47 
—metabolic studies with I'*! labeled thyroid compounds dis- 
tribution and excretion of radiodiiodot yrosine in human 
beings (ab), A. Albert and F. Raymond Keating, Jr., 
July, 155 
—pathological effects and radioautographic localization of I'*! 
in humans: postmortem study in 9 patients (ab), John T. 
Godwin et al, Aug., 311 
—production of experimental cretinism in dogs by administra- 
tion of radioactive iodine (ab), Curtis A. Smith et al, Nov., 
) 


—tadioiodine studies in thyroiditis (ab), es M. McCona- 
hey and F. Raymond Keating, Jr., Aug., 
—tadioiodine (1**') tracer studies after total 
(ab), D. Emerick Szilagyi et al, Sept., 
—tadioiodine uptake by fetal mouse thy sald ‘ond resultant ef- 
fects in later life (ab), Harold Speert et al, Aug., 312 
—study of mechanism of inhibition of thyroid Fe induced by 
ingestion of thyroid substance (ab), Martin Perlmutter et 
al, Dec., 928 
—thyroiditis: concepts of management (ab), A. Lanham A\l- 
len and Robert J. Reeves, July, 153 
—tracer dose of radioactive iodine in diagnosis of thyroid dis- 
ease (ab), Lindon Seed et al, Aug., 311 
cancer 
Hiurthle-cell cancer; review of 40 cases se. Edgar L. Fra- 
zell and Benedict J. Duffy, Jr., Aug., 
—induction of cancer in rat by radioactive iodine (ab), R.C 
Goldberg and I. L. Chaikoff, Nov., 799 
limitations and indications in treatment with radioactive io 
dine (ab), Rulon W. Rawson et a], Aug., 311 
results of exploration of 85 cases with radioactive iodine (ab), 
Robert Coliez et al, Oct., 629 
study and treatment of 119 cases of carcinoma with radio 
active iodine (ab), Brown M. Dobyns and Farahe Maloof, 
Oct., 628 
uptake of radiviodine in frozen carcinoma tissues (ab), Wil- 
liam N. Harsha and Barbara KR. Harsha, Aug., 312 
use of Thiouraci] in treatment of metastatic carcinoma of 
thyroid with metastases (ab), J. KE. Kall et al, Oct., 630 
hyperthyroidism 
accelerated skeletal development from thyrotoxicosis and 
thyroid overdosage in childhood (ab), Bernard Schlesinger 
and QO. D. Fisher, July, 140 
critical analysis of quantitative I'*' therapy of thyrotoxicosis 
(ab), A. Stone Freedberg et al, Nov., 798 
obser vations and results in treatment with radioactive sodine 
(1°") (ab), Wendell G. Scott et al, July, 157 
responses to radioactive iodine therapy, with special refer 
ence to cardiac problems (ab), Farahe Maloof and Earle 
M. Chapman, Oct., 628 
therapeutic effects from repeated diagnostic doses of I'*' 
Sidmey C. Werner, Howard B. Hamilton, and Martha RK 
Nemeth, Nov., 720 
treatment with radioactive iodine (ab), G. W. Blomfield et 
al, July, 157 


llowing thyroidectomy for congenital obstructive goiter 
(ab), Nathan Schifrin and Elliott S. Hurwitt, Sept., 449 
—radioiodine tracer studies in thiocyanate my xedema (ab), 
Charles M. Blackburn et al, Oct., 631 
—treatment of incapacitated euthyroid cardiac patients by 
producing hypothyroidism with aoe iodine (ab), 
Herrman L. Blumgart et al, July, 158 
THYROIDITIS. See Thyroid, diseases 
THYROXIN. See Thyroid, hyperthyroidism 
of radioactive /-thyroxin pophysis 
), J. M. Jensen and D. E. Clark 47 
TILLEY, ROBER F. See CRAWFORD, MARSHALL 
TISSUES 


—method for determining ogee aoenge of biological samples 
(ab), Gustave Joyet, Oct., 

—radiotherapeutic physics: a sy Cian II. Dosage in 
— soft tissue and bone (ab), F. W. Spiers, July, 


TITTERINGTON, P.F. See WITT, C 

TOBIAS, CORNELIUS A., ANGER, HAL C Oo. -, and LAWRENCE, 
JOH N H.: Radiological use of high energy deuterons and 

ROSA a pa (ab), 797 


ee 

TOMOG HY y Section 
TOM PRINS, MARIANNE. See MILLER, C 
TONGUE 


—black hairy tongue; case cured with superficial roentgen ra- 
diation (ab), D. Truett Gandy, Nov., 796 
—treatment of oral cancer by pte ot of radiotherapy 
(ab), Harold Wookey et al, Sept., 472 
TONOMETER. See Roentgen Rays, apparatus 
TONSILLECTOMY 
- eal following tonsillectomy (ab), Arnold 
rs and F. W. Jones, Sept., 458 
TORGERSEN. JOHAN: Hereditary factors in the sutural pat- 
tern of the skull (ab), Oct., 594 
ee -Y" interposition of the colon and volvulus of the 
um (ab), Oct., 610 
TORI, “GIULIO : Radiological vioustientinn of the coronary 
sinus and coronary veins (ab), Oct., 
Visualization of the hepatic veins (ab), ng 924 
TORPIN, RICHARD: Roentgenpelvimetric measurements of 
3,604 female pelves, white, Negro, and Mexican, com- 
with direct of Todd anatomic collec- 
tion (ab) 


SOLENTE-G GOLE SYNDROME. See Osteoar- 


TOUROFF. “ARTHUR S. W., and SELEY, GABRIEL P.: 
Lipoma of the bronchus and the lung. Report of two 
unusual cases (ab), July, 129 

TOWBIN, MILTON N.: Mediastinal emphysema occurring 
with therapeutic pneumoperitoneum. Report of ten 
cases (ab), Aug., 27 

TOXOPLASMOSIS 

—congenital toxoplasmosis; report of case and brief summary 

(ab), Jerome Rabkin and S. N. Javett, Nov., 


—tresidual calcification of glomera of as indica- 
tion of spontaneous healing of congenital toxoy of 
central system (ab), J. "269 
TRACEY, MARTIN L.: Diagnosis of colonic lesions (ab), July, 
36 


TRACHEA. See Fistula; Lymph Nodes 
TRAUMA. See Bladder; Cranium; Lung, cancer 
TRICUSPID VALVE 
—clinical and cardiac catheterization findings compatible with 
Ebstein’s anomaly of tricuspid valve; 2 cases (ab), B. van 
Lingen et al, Nov., 770 
—Ebstein’s disease; report of first case diagnosed during life 
(ab), Louis A Soloff et al, Oct., 601 
—roentgen cinematographic demonstration of tricuspid atre- 
sia (ab), R. Janker and H. Hallerbach, Oct., 601 
—roentgenographic findings in congenital tricuspid atresia 
— hypoplasia of right ventricle (ab), Martin H. Wit- 
ent et al, Oct., 
TRI UETRA BONE. 
TRITIUM ‘RADIOACTIVE HYDROGEN). See Radioactivity 
TRUBOWITZ, S.: Bronchebiiary fistula in Hodgkin's disease 
(ab), Aug.. 
TRUELOVE, See SWYNNERTON,B.F. 
TRUFANT, S. A., and SEAMAN, WILLIAM B.: Unilateral 
calc ific ation of the basal anglia, Oct., 521 
-B. See GO ODWIN NT. 
TUB ULOMA. Sce Tumors, 
TUBERCULOSIS: See Endometrium; Genitourinary Tract; 
Tuberculosis, Pulmonary 
TUBERCULOSIS, PULMONARY 
~~artificial pneumothorax statistical analysis of 557 cases in- 
itiated in 1930-1939 and followed in 1949. IV. Inci- 
dence, mortality, and factors associated with complicating 
tuberculous empyema (ab), Roger S. Mitchell, July, 127 
~-artificial pneumothorax: statistical analysis of 557 cases 
initiated in 1930-1939 and followed in 1949. V._ Inci- 
dence, degree, and causative factors of pulmonary contrac- 
tion or “unexpandabie lung" (ab), Roger S. Mitchell, 
July, 128 
artificial pneumothorax: statistical analysis of 557 cases 
initiated in 1930-1939 and followed in 1949, VI. Re- 
sults in various selected series of cases (ab), Roger S. Mit- 
chell, July, 128 
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TUBERCULOSIS PULMONARY—cont. 
development after pleurisy (ab), A. Wernli-Haessig, Oct., 
598 
importance of visibility of normal and pathologic bronchial 
tree in diagnosis of tuberculous pulmonary cavities (ab), 
P. Viallet et al, Nov., 761 
—linear basal atelectasis following therapeutic phrenic nerve 
interruption (ab), Richard P. Jahn and John K. Olinger, 
Dec., 908 
—pulmonary exeresis; 100 cases (ab), W. Bronkhorst and J. J. 
Hirdes, Nov., 762 
-pulmonary tuberculosis, bronchiectasis, and calcification as 
related to bronchogenic carcinoma (ab), C. Eugene Wood- 
ruff and Hector C. Nahas, Oct., 598 
—tuberculosis in anthracosilicosis (ab), Peter A. Theodos and 
Burgess Gordon, Dec., 909 
—tuberculous mother: a five-to-twenty year follow-up of 149 
women with 401 full-term pregnancies (ab), Jack D. Cohen 
et al, Dec., 909 
—value of follow- -up studies of children — primary tubercule 
sis (ab), Edith M. Lincoln, Sept., 45: 
mass roentgenologic surveys. See also a 
—chest surveys of the aged (ab), Edmund G. Beacham an 
Stanley H. Macht, Nov., 761 
—clinical importance of lesions undetected in a mass radio- 
graphic survey (ab), Henry B. Zwerling et al, Aug., 275 
—detection of unsuspected heart disease in photofluorographic 
chest surveys (ab), Arthur Selzer et al, Aug., 275 
—evaluation of role of serial chest roentgenograms in estimat- 
ing progress of disease in . wa with tuberculosis (ab), 
J. Yerushalmy et al, Aug., 275 
—Harvard Public Health Chest "Clinic (ab), Milton Elkin and 
Merrill C. Sosman, Dec., 90% 
—intensive survey in a rural - (ab), Waldo R. Oechsli 
et al, Oct., 598 
—reliability of reading of photofluorograms and value of dual 
reading (ab), E. Groth-Petersen et al, Nov., 
—screening for chest pathology using mass x-ray survey tech- 
nic (ab), G. Howard Gowen and Bernard Frank, Dec., 910 
—tuberculosis survey as a medium for early diagnosis of chest 
malignancy (ab), G. Howard Gowen, Sept., 453 
—value of photoradiography in detection of heart disease: 
follow-up study of cardiac lesions found in a mass (70 
mm.) x-ray survey (ab), Wesley Van Camp and Doris 
Rowe, Nov., 768 
roentgenography. See also Tuberculosis, Pulmonary, mass 
roentgenologic surveys 
—bronchography as an aid in planning surgical treatment of 
pulmonary tuberculosis, with preliminary note on pulmon- 
ary angiography (ab), Joseph Gordon et al, July, 127 
-bronchography, with histopathologic correlation in 82 re- 
sections (ab), Maurice G. Buckles et al, Aug., 274 
me in diagnosis (ab), Joseph D. Wassersug, 


TUBIANA. ‘MAURICE. See COLIEZ, ROBERT 
TUCKER, "RICHARD C. See RIGLER, LEO G. 
See also Cancer; Sarcoma; and under names of organs and 
regions 
—evaluation of mesenchyma in malignant processes, with con- 
sideration of arteriographic findings (ab), R. Pape and R. 
Seyss, Aug., 298 
—intra-arterial catheterization of viscera in man (ab), How 
ard R. Bierman et al, Sept., 470 
—selective absorption of radiophosphorus, sodium fluorescein 
and Atebrin in tumor diagnosis (ab), H. Cramer et al 
Nov., 800 
studies of the blood supply of tumors in man. III. Vascu- 
lar patterns of liver by hepatic tated in vivo (ab), 
Howard R. Bierman et al, July, 
— uses of radioactive gold colloid in and palliation of 
neoplastic disease (ab), William N. Harsha, July, 158 
adenoma. See also Bronchi; Parathyroid 
-of jejunum; case, Sava M. Roberts, Louis J. Peskoe, and 
David E. Fader, Sept., 409 
angiofibroma 
— juvenile nasopharyngeal in the female (ab), 
B. Finerman, Oct., 
angioma 
arteriovenous fistula of lung and an associated hemangioma 
of vertebra; case (ab), James W. Nixon and John F. Perry, 
Nov., 766 
radiologic study of intraspinal angioma (ab), Guido Lom- 
bardi, Aug., 293 
treatment of angiomas in Radiotherapeutic Clinic of Uni- 
versity Hospital of oe from January a to May 1949 
(308 cases) (ab), P. J. Scholte, Aug., 
treatment; summary of 20 years Lm hea at Columbia 
Presbyterian Medical Center (ab), George C. Andrews 
et al, Dec., 927 


chondroma 
epiphyseal chondroblastoma of bone (ab), José Valls et al, 
Sept., 464 

chorioadenoma. See Uterus 

Ewing's 


Ovase sarcoma (ab), Lawrence J. McCormack et al, Nov., 


experimental 
tracer studies on metabolism of Gardner lymphosarcoma. 
Conversion of lactate-2-C' to alanine, glutamate, and 
aspartate by tumor and spleen cells (ab), Saul Kit and 
David M. Greenberg, Sept., 477 
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fibroadenoma 

—roentgenography of fibroadenoma x breast, J. Gershon- 
Cohen and Helen Ingleby, July, 

giant-cell 

—compression of spinal cord by osteitis deformans (Paget's 
disease). Giant-cell tumor and polyostotic fibrous dys- 
plasia (Albright’s syndrome) of vertebrae; 4 cases (ab), 
Paul Teng et al, Aug., 290 

glomus jugularis. See Glomus jugulare 

hemangioma. See Tumors, angioma 

lipoma 

—lipomatous hypertrophy of ileocecal valve (ab), Monte Ed- 
wards and Henry Zangara, Sept., 457 

—liposarcoma of mediastinum; case with associated lipomas 
of mediastinum and subcutaneous tissues Je. Clifford 
F. Storey and Kenneth P. Knutson, Aug, 

—multiple lipomas of duodenum; case (ab), William G. Kirk- 
land and Randal A. Boyer, Aug., 286 

-—of bronchus and lung; 2 unusual cases (ab), Arthur S. W. 
Touroff and Gabriel P. Seley, July, 129 

lymphoma 

— adrenal cortical function and radiation-induced lymphoid 
tumors of mice (ab), Henry S. Kaplan et al, Aug., 315 

—giant follicle lymphoma followed by pregnancies; case (ab), 
W. Ronald Frazier, July, 152 

—<inhibition by testosterone of radiation-induced lymphoid 
tumor development in intact and castrate adult male 
mice (ab), Henry S. Kaplan and Mary B. Brown, Aug., 
315 


—inhibition of lymphoid tumor development by shielding and 
partial body irradiation of mice, further observations 
(ab), Henry S. Kaplan and Mary B. Brown, Sept., 478 

melanoblastoma. See Tumors, melanoma 

melanoma 

—melanoblastoma and its therapy, with experience in “‘short- 
distance"’ roentgen therapy (ab), H. Hergarten and L. 
Hergarten, Oct., 621 

—polypoid tumors of esophagus (sarcoma, 5 By mixed 
tumors, double tumor) (ab), M. Ladin, Dec., 911 

—tradiation therapy of malignant melanoma ea) Paul H 
Reitman, Dec., 925 

metastases. See Tumors, seminoma 

mixed 

—polypoid tumors of esophagus (sarcoma, melanoma, mixed 
tumors, double tumor) (ab), M. Liidin, Dec., 911 

myeloma. See Bones, marrow 

neuroblastoma 

—review of literature and report of 6-year cure by roentgen 
therapy (ab), Stanley M. Beck, Jr.. and Philip J. Howard 
Oct., 626 

osteofibroma 

—fibrous dysplasia—fibro-osteoma—osteoma of facial bones 
and skull (ab), Andreas Hobek, July, 138 

—fibrous dysplasia or fibro-osteoma; case (ab), J. J. Pind- 
borg, Aug., 289 

osteoma 

—fibrous dysplasia—fibro-osteoma—osteoma of facial bones 
and skull (ab), Andreas Hobek, July, 138 

papilloma 

—hydrocephalus from over production of cerebrospinal fluid 
(and experiences with other papillomas of choroid plexus) 
(ab), Edgar A. Kahn and John T. Luros, Nov., 757 

paraganglioma. See Glomus jugularis 

polypi 

—polyp of duodenal bulb; case, Randolph W. J. Borron, Leon- 
ard Goldberg, and Charles E. Knowlton, Oct., 570 

—polypoid tumors of esophagus (sarcoma, melanoma, mixed 
tumors, double tumors) (ab), M. Ladin, Dec, 911 

seminoma 

—study of 68 patients with seminoma with and without metas- 
tasis after partial x-ray castration (ab), W. Renner, Oct.. 
626 

synovioma. See Synovial Membrane 

teratoma 

—intramedullary malignant teratoma of spinal cord; case (ab). 
Lloyd J. Lemmen and Charles M. Wilson, July, 142 

tuberculoma 

—of Jab), Clifferd F. Storey and Harold A 

-yons, 
TURNER. jack See DAVIDSON, MORRIS 
TUTTON, G. K. See DAVIES, HUGH 


U 
T. D. See SCHORR, S. 
os of radius and ulna (ab), E. Mervyn Bvans, Oct., 


UNDERWOOD, ELIZABETH, FISCH, SALOMON, and 
HODGE, HAROLD C.: Metabolism of calcium iu nor- 
mal, rachitic and vitamin D-treated rats as evidenced by 
radiocaicium Ca studies (ab), Aug., 313 
UNDULANT FEVER 
wae in tissues removed at surgery (ab), Lyle A. Weed et 
Nov., 782 
bre ella of bones and joints (ab), Charles N. Plous- 


U.S, ATOMIC ‘ENERGY 

isotope distribution progr 

U. S. NAVAL RADIOLOGICAL ‘DEFENSE LABORATORY: 
Decontamination chart (ab). Se 


UPHOFF, DELTA. See LORENZ, E 
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URELES, ALVIN L. See FREEDBERG, A. STONE 
URETEROSIGMOIDOSTOMY. See Ureters 


—circumcaval ureter, Wylie H. Mullen, Jr., and William J. 
Engel, Oct., 528 
—medial deviation of ureters complicating carcinoma of rectum 
and sigmoid, and proctosigmoidectomy (ab), Richard J. 
Spillane et al, Aug., 2 
—new growths of kidney and ureter (ab), E. W. Riches et al, 
Oct., 616 
—tetrocaval ureter (ab), Saul S. Sapsin and Merlin E. Jacob- 
sen, Sept., 469 
—tretrocaval ureter; 2 cases diagnosed preoperatively in child- 
hood (ab), Raymond E. Parks and William E. Chase, 
Sept., 469 
—spontaneous pneumourography following ureterosigmoid 
transplantation (ab), Raymond E. Parks, July, 146 
URETHRA 
—multiple prostatic and urethral calculi resulting from uro- 
genital tuberculosis: roentgen differential of 
prostatic concretions (ab), Gustaf Notter, Dec., 
—traumatic lesions of urinary bladder and urethra; o 30 cases 
(ab), Donald R. Gilbert and Austin I. Dodson, Oct., 618 
fistula. See Fistula 
roentgenography 
—extra-urethral confines of contrast medium 
(ab), Anthony R. Fernicola, Aug., 
—urethrocy stographic studies of hase disturbances of 
urinary bladder and urethra; preliminary report (ab), 
G. Giertz and K. Lindblom, Aug., 294 
—use of cystogram and urethrogram in diagnosis and manage- 
ment of rupture of urethra and bladder (ab), Jarratt P. 
Robertson and James W. Headstream, Sept., 468 
—voiding cystourethrograms (ab), J. G. Siceluff, Sept., 469 
URETHROGRAPHY. 


URINARY. TRACT 
See also Genito-Urinary Tract; Bladder; Kidneys; etc. 
—spontaneous pneumourography following ureterosigmoid 
transplantation (ab), Raymond E. Parks, July, 146 
—x-ray findings in adult urological conditions (ab), Paul R. 
Dirkse, Aug., 294 
URINE AND URINATION 
See also Albuminuria; Alkaptonuria 
—female urinary incontinence (ab), Thomas L. Ball and Lynn 
L. Fulkerson, Sept., 469 
—method for determination of small doses of I"! in the urine 
(using scintillation counter) (ab), W. E. Goodwin and W. 
D. Harris, July, 15 
—primary pneumaturia, with report of 2 cases, Sol Fineman, 
William L. Ferber, and David N. Roginsky, July, 63 
—voiding cystourethrograms (ab), J. G. Siceluff, Sept., 468 
USINGER, F.: Question of posttraumatic cleft formation of the 
skull (ab), Dec., 907 
UTERUS 
cancer 
—application of radioactive colloidal gold in Sreatenans of pel- 
vie cancer (ab), Alfred I. Sherman et al, Sept., 
—cervical cancer; fate of patient with advanced eneer (ab), 
G. Cosbie, Nov., 
—cervical cancer; radium therapy with new type of colpostat 
(ab), Sidney 'M. Silverstone et al, Dec., 926 
—cervical cancer; survival in 98 cases treated with 5-day 
radium only (ab), John W. Bell et al, Oct., 623 
—cervical cancer; treatment with radioactive cobalt®. Use 
of ring applicators (ab), J. Wakley, Oct., 632 
—cervical carcinoma; effect of radiation dosage on results, 
Edward C. Porter and Leslie K. Sycamore, July, 103 
—cervical carcinoma; effect of radiation on metastatic pelvic 
ee node involvement (ab), Willis E. Brown et al, Aug. 
06 
—cervical carcinoma; gastrointestinal complications of irra- 
diation (ab), Edwin F. Aune and Benjamin V. White, 
Sept., 474 
—cervical carcinoma; incidence and influence of age: statisti- 
cal study (ab), Arne Lindell, Dec., 927 
—cervical carcinoma; intravenous pyelography as an aid in 
classification, Rieva Rosh and Philip Strax, July, 1 
—cervical carcinoma; present day methods of treatment (ab), 
H. Dabney Kerr, Nov., 792 
—cervical carcinoma; review of complications from radium 
treatment (ab), M. D. Bonebrake and Alfred I. Sherman, 
Nov., 793 
—cervical carcinoma; vaginal applicators in treatment (ab), 
A. F, Sudholt, Jr., Nov., 792 
—corpus carcinoma (ab), Howard C. Stearns, Sept., 473 
—partial or complete pelvic exenteration for extensive irradia- 
tion necrosis of pelvic viscera in the female (ab), Alexan- 
der Brunschwig, Dec., 929 
—pathology and treatment of atenscenineies 4 cervix (ab), 
S. B. Gusberg and J. A. Corscaden, Aug., 
—radioactive colloidal gold for treatment of of female 
reproductive tract (ab), Alfred I. Sherman et al, Nov., 801 
—radiological management of chorioepithelioma; 2 cases al 
with pulmonary metastasis) with 10 years follow-up (ab), 
Paterno S. Chikiamco, Nov., 794 
—results of radiotherapy (curietherapy and roentgentherapy) 
in 124 epithelioma cases of stump of cervix, treated from 
1919 to 1944 at Curie Foundation (ab), Juliette Baud, 
Nov., 793 
—study of distribution with seven major modifications of 
transvaginal method, Arthur W. Erskine, Oct., 546 
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—transperitoneal implantation of +4 intensity radium nee- 
dies (ab), R. S. Clayton, July, 15 

—treatment with radioactive ity (Co®) (ab), Carl-Brik 
Johanson et al, Sept., 473 

cervix. See Uterus, cancer 

roentgenography. See Endometrium; Fallopian Tubes 

tumors 

—chorioadenoma destruens (ab), C. P. Hodgkinson, Nov., 794 

ey test for tumors of canal (ab), W. B. Norment, 
uly, 142 

—sarcoma: a clinical study (ab), W. Norman Thornton, Jr., 
and John P. Carter, July, 15 

—sarcoma: record of 26 cases (ab), Arnold N. Fenton and 
Louis Burke, Nov., 794 


Vv 
VAGECTOMY. See Peptic Ulcer 
VAGINA 


See also Uterus, cancer 
—primary carcinoma (ab), Bawa P. Singh, Aug., 307 
VALLS. OTTOLENGHI, CARLOS E., and SCHAJO- 
FRITZ: Epiphyseal chondroblastoma of bone 


(ab 

VALSALVA MANEUVER. See Thorax 

VAN CAMP, WESLEY, and ROWE, DORIS: Value of photo- 
radiography in ‘detection of heart disease. Follow-up 
a of cardiac lesions found in a mass (70 mm.) x-ray 

ab), Nov., 768 

VAN DEMAR , ROBERT E.: Osteochondritis dissecans with 
spontaneous | healing (ab), Nov., 786 

VAN HERIK, MARTIN. See FRICKE, Sous TE. 

VAN LINGEN B., McGREGOR, M. E, J.. MEYER, M. 

Coss, H. D., BRAUDO YROTHWELL "¢. 

and ELLIOTT, G. A.: Clinical and cardiac catheterization 
findings compatible with Ebstein's anomaly of the tricus- 
pid valve. Report of two cases (ab), Nov., 770 

VARE, ee ,Jr.: Anatomy of the pelvic tear figure (ab), 


VAS DEFERENS 
—calcification: its relation to diabetes mellitus and arterio- 
sclerosis (ab), James L. Wilson and Joseph H. Marks, 


VASOGRAPHY. See Extremities, blood s upply 

VASTINE, JACOB H., II, and VASTINE, ARY FRANCES: 
Calcification of the iar ngeal cortege (ab), Nov., 760 

VASTINE, MARY FRANCES. See VASTI _ ACOB H., Il 

GEORGE. See ADAMS, FORRES 


See also Extremities 

azygos 

—normally situated arch of azygos vein: its roentgenologic 
identification and catheterization (ab), Herbert M. Stauf- 
fer et al, Aug., 

coronary. See Coronary Vessels 

hepatic. See Liver 

innominate 

—superior vena cava and innominate veins: angiocardio- 
gephie study (ab), Douglas J. Roberts, Jr., et al, Aug., 

1 


—thrombophlebitis of vena cava, innominate vein, and left 
subclavian vein as — of esophageal diverticulum 
(ab), H. R. Renfer, July, 

jugular. See also Glomus te 

—gasometric studies in carotid-internal jugular anastomosis in 
neck; Peer report on human experiences (ab), 
Elisha S Gurdjian et al, Sept., 447 

portal. See Portal Vein 

saphenous. See Aneurysm; Extremities 

splenic 

—modifications of splenic and portal circulation following liga- 
tion of splenic vein: experimental phlebographic study 
(ab), L. Campi and S. Abeatici, Nov., 

subclavian 

—thrombophlebitis of vena cava, innominate vein, and left 
subclavian vein as complication of esophageal diverticulum 
(ab), H. R. Renfer, July, 148 

VENAE CAVAE 

—angiocardiography in obstruction of superior vena cava (ab), 
Harold J. Jacobs et al, Oct., 603 

—diagnosis and treatment of superior vena caval obstruction 
(ab), Karl P. Klassen et al, Aug., 302 

—superior vena cava and innominate veins: angiocardio- 
graphic study (ab), Douglas J. Roberts, Jr., et al, Aug., 

—superior vena caval chetrective syndrome; 3 cases (ab), 
William A. Lell, Aug., 

—thrombophlebitis ‘of = ee innominate vein, and left 
—— vein as complication of esophageal diverticu- 
lum (ab), H. R. Renfer, July, 148 : 

VENOGRAPHY. See Extremities; Pelvis; Portal Vein; Venae 
Cavae; Veins 

VERRUCA 

—roentgen therapy in some non-malignant conditions, Sidney 
Hawley, Aug., 22 

VERTEBRA. See Spine 

VESPIGNANI, LUIGI: Roentgen reticular appearance of the 
perirenal fat tissue in extraperitoneal pneumoabdomen 
(retropneumoperitoneum) and tomography (ab), Dec. 
921 


VEST, SAMUEL A. See AINSWORTH, WILLIAM L. 
VIALLET, M. See VIALLET, P. 
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at P. COMBE, P., CHEVROT, L., and VIALLET, M.: 
=e mportance of visibility of normal and pathologic bron- 
vl tree in the eed of tuberculous pulmonary cavi- 
M SNTE, See CASTELLANOS, 
-F. SeeF REIRA, J. ALFREDO 
VILLARREAL, ALVARO R.: Case rr extreme spondylolisthe- 
sis with lumbosacrai luxation and overriding of the lux- 
ae vertebrae (ab), Aug., 291 
=. arterial antingemeation of viscera in man (ab), Howard 
R. Bierman et al, Sept., 
—Kaposi’s sarcoma; case with unique visceral manifesta- 
tions (ab), Benjamin Sherwin and Harry Gordimer, Nov., 
779 


—partial or complete pelvic exenteration for extensive ir- 
radiation necrosis of pelvic viscera in the female (ab), 
Alexander Brunschwig, Dec., 

—tomographic behavior of organs and pressures in air-filled 
body cavities (ab), F. Kemper, Oct., 61 

—visceral lesions of scleroderma (ab), J. Morrison Hutcheson, 
Aug., 3 

VISCHER, see WERTHEMANN, A. 

VISKIOS SOL See Fallopian Tu’ 

de VISSCHER, MICHEL. See SALTER, WILLIAM T. 
NS 


_ poisoning; case (ab), George Bair, July, 140 

—effect of hypervitaminosis A and ey ey Aon skele- 
ton of a duck (ab), R. H. Rigdon et al, Aug., 

—hypervitaminosis A; case (ab), John F. ‘Naz why Walton M. 
Edwards, Dec., 918 

—hypervitaminosis A; unusual case with marked craniotabes 
(ab), Jay M. Arena et al, Oct., 613 

—osteopetrosis; case report, autopsy findings, and pathologi- 
cal interpretation; failure of treatment with vitamin A 
(ab), Jonathan Cohen, Sept., 462 


—metabolism of calcium in normal, rachitic and vitamin D- 
treated rats as evidenced by radio-calcium Ca** studies 
(ab), Elizabeth Underwood et al, Aug., 313 
manifestations of vitamin D intoxication, 
n B. Dec., 805 
VITREOUS HUM 
—roentgen in vitreous hemorrhage and 
glaucoma, C. E. Hufford, F. C. Curtzwiler, and J. 
Roberts, Aug., 161 
VOLVULUS. ‘See Intestines 
VOMITING 
—the vomiting center: its destruction a! radon implantation 
in dog medulla > eee (ab), S. C. Wang and Herbert L. 
Borison, Aug., 314 
VOTING 
—privilege of voting (letter to editor), Joseph C. Bell, Sept., 
425 


VULVA 
ogee: critical review (ab), William K. Diehl et al, Nov., 
94 


Ww 


WAGNER, FREDERICK B., Jr.: Present status of arteri- 
agrephy of peripheral vessels (ab), Oct., 618 

WAGNER, JOHN 4 See ROMAN, PAUL W. 

WAGNER, RICHA Nonendocrine deviations from the 
normal re te of osseous development (ab), Oct., 611 

WAKLEY, J.: Carcinoma of the cervix: treatment with radio- 
active cobalt®. Use of ring applicators (ab), Oct., 

WALKER, A. EARL. See JOHNSON 

WALLACE, D. M. See SMITHERS 

WALLACE, Z. See PERLMUTTER, MARTIN 

WALT R. J. See SMITHERS, D. W. 

wake. 5 C., and BORISON, HERBERT L.: Vomiting center: 
its destruction by radon | mene in the dog medulla 

oblongata (ab), Aug., 

WANG, SH SU See HUANG, TS’UI-TING 

D, A. A., dt OLTZ, ELDON L. 

ARREN, S.’REID RITTER, VERN W. 

WASSERSUG. JOSEP D.: Common pitfalls in the x-ray 
diagnosis of (ab), Sept., 451 

WATER 


—tradiation chemistry: a symposium. II. Elementary 
in radiation chemistry of water 
or radiobiology (ab), Milton Burton, July, 1 

—radiation chemistry: a symposium. III. per- 
oxide formation in water apess to ionizing radiations 
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